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Sir: 

This is a petition to accept the attached Combined Declaration, Power of Attorney and 
Petition unsigned by the third listed inventor of record. Inventor Gerard Vanacker received multiple 
requests for his signature sent to his representative at Cabinet Versini-Campinchi & Associes, but 
has not returned the executed document. Joint inventors Maurice Bourlion and Dominique Petit 
hereby request that the Application be accepted and prosecuted on behalf of Mr. Vanacker. 



Mr. Vanacker was employed by Spinevision on July 22, 1 999 as shown in the Employment 
Contract in the attached Exhibit A. (An English translation of the Employment Contract is 
provided.) Mr. Vanacker is no longer employed by Spinevision. Mr. Vanacker was obligated to 
assign inventions to Spinevision as shown in the Employment Contract (see Article 13). 



Statement of Facts 
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On October 26, 2006, Proskauer Rose LLP, Spine vision's representative, sent a letter to Mr. 
Vanacker's consultant Cabinet Versini-Campinchi & Assoctes with an Oath and an Assignment 
requesting Mr. Vanacker's signature. Neither Cabinet Versini-Campinchi & Associ6s nor Mr. 
Vanacker responded. Copies of the letter, an English translation of the letter, enclosures concerning 
the first listed invention, and proof of receipt by Cabinet Versini-Campinchi & Assoctes of the 
October 26, 2006 letter are attached as Exhibit B. 

Proskauer Rose, on November 28, 2006, sent a follow-up letter with another Oath and 
Assignment to Cabinet Versini-Campinchi & Assoctes and requested that Mr. Vanacker execute the 
documents and return them to Proskauer Rose. Again, neither Mr. Vanacker nor Cabinet Versini- 
Campinchi & Associes replied. Copies of the letter, an English translation of the letter, enclosures 
concerning item 1 in the letter, and proof of receipt are submitted herewith as Exhibit C. 

Lovells LLP, on September 19, 2007, sent a follow-up letter with another Oath and 
Assignment to Mr. Vanacker requesting that he execute the documents and return them to Lovells 
LLP. Again, Mr. Vanacker did not reply. Copies of the letter, an English of the letter and the 
enclosures referred to in the letter are submitted herewith as Exhibit D. 

It is therefore believed that Mr. Vanacker has refused to sign the Declaration. 

Last Known Contact Information of Non-signing Inventor 

The last known address of Mr. Vanacker is: 

Villa Saint Antoine 
2 rue du Sautiquet 
83380 Les Issambres 
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The last known address of Mr. Vanacker's representative is: 

* 

< 

Gabinet Versini-Campinchi & Assoctes 

MonsieurAlexandre Merveille 

Avocati la Cour 

4, rue de la Tour des Dames 

75009 Paris, France 

The Combined Declaration, Power of Attorney and Petition executed by the other inventors is 
attached hereto. 

The Commissioner is authorized to charge the late declaration fee ($ 1 30) and the petition fee 
($200) to Deposit Account No. 50-2719. 

Confirmation of the granting of this Petition is respectfully requested. 

Respectfully submitted, 

T. Daniel fchristenbury 
Reg. No. 31,750 
Attorney for Applicants 

TDC/sh 
(215)656-3381 
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EXHIBIT A 



Employment Contract 



SPINE VISION, a public company with 38,325 euros in capital, having corporate headquarters 
located on 22 rue Alphonse De Neuville, 75017 Paris, registered with the Registry of Commerce 
and Companies of Paris undo: the number 423 661 693 (hereafter "the Company"), and 
represented by Mrs, Sarah Sorrel-Dejerme in her capacity as President of the Board of Directors; 

ON THE ONft HAflPa 

And 

Mr. Gerard VANACKER, a French citizen, domiciled at 52, avenue Francois Adam, 94100 ST 
MAUR; 

ON THE OTHER HAND. 

THE PARTIES AGREE TO THE FOLLOWING; 

The Company has offered Gerard Vanacker, who has accepted, a position of employment under 
the following specific terms and conditions, as well as under conditions provided for by the 
National Collective Bargaining Agreement of Engineers and Metallurgy Executives (hereafter 
"Collective Bargaining Agreement"), and which is contingent on the results from the pre- 
employment medical examination. 

Article 1 - Functions - Promotions 

♦ - 

Gerard Vanacker begins service with the Company as the Director of Sales and Marketing, 
executive status, grade 240. Within the context of this position, G&ard Vanacker will be 
responsible for following the instructions that the Company will be giving him and will be 
responsible for reporting to the President of the Company as to the execution of his mission. 

It is understood, and accepted by Gerard Vanacker that his position will be able to evolve and 
that the Company will be amenable to modifying and completing his functions and 
responsibilities. 

Article 3 ~ Place pfWftrfr 

The place of work is fixed at the headquarters of the Company and/or on the operational 
premises of the Company located in the Paris region, it being understood that the functions of 
Gerard Vanacker will result in frequent travel, within France and abroad. 



Article 3 - Freedom of Engagement 
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G&ard Vanacker declares that he is not held to any other agreement with or obligation to any 
previous employers which would prevent him from working for the Company. 

G&ard Vanacker declares that, during the entire duration of his employment with the Company, 
he will neither use nor divulge any confidential or secret processes information belonging to any 
of his previous employers* 

Article 4 - Duration 

The present contract is entered into for an indeterminate duration beginning from July 22, 1999, 
Article 5 - Obligations and Duties 

5. 1 G&aid Vanacker is being hired to exercise his functions loyally and to the best of his 
abilities. He will not, except if he has received prior written authorization from the Company, be 
involved in any other professional activity of any type, nor will he involve himself in any manner 
with any activity that would be in competition with the Company or that is in conflict with the 
interests of the activities of the Company. 



52 Within the context of his employment junctions, G&ard Vanacker will be entitled to 
conclude any agreement which may undertake the Company In cc 
the directives passed by the board of directors of the Company, 
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5.3 All publications or communications of Gerard Vanacker concerning the activities or the 
interests of the Company will be preliminarily authorized by the President of the board of 
directors, except publications or communications concerning the promotion of sales of the 
Company or the daily functions of Gerard Vanacker! 



Article 6 - Compensation 

6. 1 The Company will pay G&ard Vanacker a base annual gross salary of six hundred 
thousand (600,000) francs, payable in twelve monthly installments at the end of each month. 

6.2 The Company will proceed annually with an evaluation of G&ard Vanacker's 
performance and will contemplate a procedure to increase his salary such that it is tied to his 
performance, at each anniversary date of the present contract Despite all clauses contrary to the 
present contract, it is expressly agreed that all bonuses, incentives, commissions, gifts, or any 
other payment included in the compensation set forth in this Article 6 will not be considered an 
element of salary that Gerard Vanacker will have a contractual right to receive, but rather as 
generosity that the Company reserves the right to cease or revise at any moment and at its sole 
discretion. 



(Please note that the original French version does not mention any article 63) 
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6-4 It has been agreed that the compensation of G&ard Vanacker will be based upon a 39- 
hour work week. However, it is understood that the said compensation will take into account the 
nature of the functions and responsibilities which have been entrusted to him and will remain 
independent of the time that he dedicates to accomplishing them, in the exercise of his ftmctions. 

Article 7 - Vacation Pav 

Gerard Vanacker will benefit from vacation time set forth by law and the Collective Bargaining 
Agreement, of which the scheduling will be determined by agreement between die Company and 
Vanacker, taking into account the demands of his service. 

Article 8 - Incapacity 

In the event of incapacity to work following an illness or accident, Gerard Vanacker must inform 
the management from the beginning of the first workday of his incapacity by submitting a 
medical certificate to the personnel department of the Company. The Company reserves the 
right to submit Gerard Vanacker to an examination by a doctor of its choice. 

Article 9 - Expenses 

Within the context of the regulations/policies in place within the Company, G&ard Vanacker 
will be reimbursed, upon presentation of his justifications for incurring such expenses, for all his 
professional ejqpenses, including his travel costs incurred within the context of his functions 
within the Company. 

Article 10 - Secret - Confidentiality 

10.1 Gfrard Vanacker recognizes that die activities of the Company are based on specialized 
work and a specific know-how, and that confidential information will be communicated to him 
within the context of this present contract The term "confidential information" means all 
information that is not known publicly, concerning the activities of the Company, including, 
without limitation, all plans, production procedures, product and formula specifications, 
methods, technical bulletins and product bulletins, all data regarding the equipment sold or data 
regarding performance of services, as well as studies, research and development programs, 
correspondences, client lists, names of clients or prospects, sales reports and financial 
information. 

1 0.2 Gerard Vanacker agrees, for both during the time he is exercising his functions within the 
Company as well as after those r^ponsibilhies/functions end for whatever reason, to maintain in 
the strictest of confidences the Confidential Information and to neither use the information nor 
communicate it to any their parties, whether a human being or a corporation, without the 
preliminary, written consent of the Company. 



Article 11 - Non-Compete 



Gerard Vanacker is prohibited, during a period of one (1) year (renewable one time) from the 
end of his employment contract with the Company, for whatever the reason: 

(a) from leading directly or indirectly, alone or in concert, as head or agent of another 
corporation or person, any competitive activity against the Company, without the 
prior written consent of the Company , By using the term "lead", it includes all 
activity in which he would be engaged, have an interest or more generally be in 
involved. The term "competing activity" refers to all activity in the domain of 
implants and spinal instruments. 

(b) In consideration for G&ard Vanacker's agreement not to compete, and pursuant to 
the provisions of the Collective Bargaining Agreement, G&ard Vanacker will 
receive, after the effective termination of his employment contract and during the 
entire duration of the non-compete prohibition, a monthly indemnity equal to five- 
tenths of the average monthly salary and advantages and contractual benefits of 
which G&ard Vanacker had benefited during the course of his last twelve months of 
employment with the Company. 

(c) The Company may however renounce its right to enforce the non-compete in any 
way— and, likewise, renounce its obligation of payment of the indemnity in 
consideration of that non-compete obligation»-provided that it notifies G&ard 
Vanacker of its decision by letter with return receipt requested within 8 days 
following the notification of termination of the employment contract 

(d) In the event of the breach of this non-compete clause by Gerard Vanacker, the 
Company reserves the right to pursue damages for any prejudice actually suffered by 
the Company and to move to enjoin any competitive activity. 

Article 12 - Non-Solicitation - No poaching 

Notwithstanding all other stipulations in the present contract, G&rard Vanacker also agrees that 
during the two years immediately following the termination of the present contract he win not: 

(a) sell any products or services door-to-door that could be potential^ competitive with 
the products of the Company, the clientele of the Company or its affiliates; 

(b) do business with the products or services of any person or corporation which would 
have been the client of the Company or of its affiliates during the two (2) years prior 
to the departure of G&ard Vanacker from the Company; 

(c) employ people who were employees of the Company in the year preceding the 
termination of die present contract, nor hire them through any other people, 
establishments, companies by which he [G&ard Vanacker] could be employed, or in 
which he has a direct or indirect interest, and agrees that he will not use his influence 



over any person employed by the Company to suggest to that person or persuade him 
to leave his current post 

Article 13 - Intellectual Property and/or Trade Secret Rights 

If, pursuant to the provisions of the Collective Bargaining Agreement, in the exercise of his 
functions, which include a creative mission--which has been taking into consideration in 
determining his compensation— Gerard Vanacker created an invention, patentable or not, created 
any drawings, models, methods, programs, formulas or processes in relation with the company's 
activities, projects or research of the Company and susceptible to being protected, the intellectual 
property or trade secret rights to that creation belongs to the Company in full. 

However, if an invention created by Gerard Vanacker in the context of his functions provided the 
Company with an exceptional interest which was not commensurately compensated for in the 
inventor's salary, then after the issuance of the patent, a supplemental compensation that could 
take the form of a global bonus paid in once or several installments will be paid to the inventor. 

However, if Gerard Vanacker conceived of an invention or a creation covered above without the 
support, help or aid of the Company, and did not use any activities, nor studies, nor research of 
the company, the rights of the resulting intellectual property or trade secret belong to Gerard 
Vanacker. 

Article 14 - Termination 

In the event of the termination or suspension of the present contract for any reason (resignation, 
termination, retirement, medical leave spanning over three calendar months, etc.), G&ard 
Vanacker will return to the Company, at the time of his departure from the Company and 
whatever the duration of the present contract, all documents, notes, reports, accounting reports, 
drawings, lists, credit cards and correspondences, including all copies, as well as all material, 
computer or electronic support, equipment and the Company car, which remain at all times the 
property of the Company, 

Article 15 - Applicable Law 

* ■ 

The present contract is governed by the laws of France. 
In double copies, July 22, 1999, executed in Paris 



SpineVision represented by Gerard VANACKER 

Mrs. Sarah Sonel-Dejerine 

in her capacity as President of the Board of Directors 

♦The signatures must be preceded by the phrase "read and approved"; each page must be 
initialed by both parties. 



CONTRAT DE TRAVAIL 

KNTRE LES S OUSSIGNES; 

SPINEVISION, soditt anonyme au capital de 38.325 Euros, dont le siege social est situe 22 
rue Alphonse De Neuville, 75017 Paris, immatriculee aupres du Registre du Commerce et des 
Societes de Paris sous le nuraero 423 661 693 (ci-apres la "Societe"), representee par 
Madame Sarah Sorrel-Dejerine en sa qualite de President du Conseil'd'administration ; 



D UNE PART. 
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ET 

Monsieur Gfrard VANACKER, de nationality &an$aise, demeurant au 52, avenue Francois 
Adara, 94100 ST MAUR ; 

n AUTRE PART* 



II A RTE CONV^ NI! ET ARRETE GE QUI SHOT I 

•La SoctetS engage G&ard Vanacker, qui accepte, aux termes et aux conditions particulifcres 
suivants ainsi qu'aux conditions prfvues par la Convention Collective Nationale des 
ing6nieurs et cadres de la metallurgy (ci-aprfcs "la Convention Collective"), sous Tfcerve du 
r&ultat de la visite mSdicale d'embauche, 

Article i . Fonctions - Clause moWM 

Gerard Vanacker entre au service de la Soci&S en quality de Directeur des Ventes et du 
Marketing, statut cadre, coefficient 240. Dans le cadre de ses fonctions, Gerard Vanacker sera 
charge de suivre les instructions que la Soctet^ pourra lui donner et rendre p&iodiquement 
compte au Pr&ident de la Soci&6 de Tex€cution de sa mission, 

II est entendu, et accept par Gerard Vanacker, que le poste de Gerard Vanacker pourra 
Svoluer et que la Soctetf pourra 6tre amenSe h modifier et completer ses fonctions et 
responsabilitds/ 
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Artfcte 2- dp travail 

Le lieu du travail est 5x6 au si&ge social de la Soci&d et/ou dans les locaux op€rationnels de 
ia Soctetf situ€s dans la region parisieime, itant convenu que les fonctions de G6rard 
Vanacker le conduiront h se dgplacer frSquemment, en France et & I'dtranger. 

Article 3 - Lib erty d^agag&negt 

GSrard Vanacker d&lare qull n'est teau par aucun engagement & regard de pr£c£dents 
employeurs, qui FcmpScherait de Tejoindre la Soci6t& 

Gerard Vanacker declare que, pendant toute la dui€e de son emploi au sein de la Sod€t6, il 
n*utilisera ni ne divulgueta aucune information confidentielle ou secret de fabrique 
appartenant & J'un quelconque de ses pr6c&ients employeurs* 



Le present contrat est conclu pour une durfie ind&erarinfe & compter du 22. Mm\\<^ 1999. 



Article 5 - Obligations de fldflitl 

5.1 G&ard Vanacker s'engage & exercer ses fonctions loyaleraent et au mieux de ses 
aptitudes. II ne pourra, sauf sU en re$oit lfcutorisation &rite et prtalable de la Soci&6, avoir 
aucune autre activity professionnelle quelle qu'clle soft, ni slnt&esser de quelque manure que 
ce soit J aucune activity entrant en concurrence ou en conflit d'iat^rgts avec les activity de !a 
Soci«£. 

5.2 Dans le cadre de ses fonctions salaries, Girard Vanacker pourra conclure tout accord 
engageant la Soctete en conformity avec la politique et les directives arrtties par le conseil 
d^drninistraiton de la Soctttt. 

5.3 Toute publication ou communication de Gerard Vanacker concernant les activity ou 
les int£r$ts de la Soci€t6 devroot 6tre pr€alablement autorisgs par le Prdstdent du Conseil 
d'administration, sauf publication ou communication concernant la promotion des ventes de 
la Sori&S ou les fonctions habituelles de G6rard Vanacker. 

Article 6- R6mun6ratlpq 

6.1 La Soci£t£ versera k Gerard Vanacker un salaire de base annuel brut de six cent mille 
(600.000) francs, payable en douze mensualit^s & terme ichu. 



MTEXTESM1S1CD44^AM 



Article 4 . Purfe 
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6.2 La Soci6te proc6dera annuellement k une Evaluation des rfeuhats de Gerard Vanacker 
et pourra envisager de proceder k des augmentations de saJaire H6es auxdits resultats, k 
chaque date azmiversaire du present central. Nonobstant route disposition contraire du present 
contrat, i! est expressement convenu que tout bonus, prime, commission, liberalite ou autre 
paiement s'ajoutant aux remunerations du present Article 6 ne sera pas consider* comme un 
element de salaire que Gerard Vanacker serait contractuellement en droit de recevoir, mais 
comme une liberalite que la Societe se reserve !e droit de cesser ou reviser I tout moment et k 
sa seu)e discretion. 

6.4 La remuneration de Gerard Vanacker a ete convenue sur la base d"un horaire 
hebdomadaire de 39 heures. Toutefois, il est entendu que ladite remuneration dent compte de 
la nature des fonctions et responsabilites qui lui sont confiees et restera independante du 
temps qull consacrera de fait, i Fexercice de ses fonctions. 

Article 7« Qm% PflVfr 

* ■ 

Gerard Vanacker beneficiera des conges prevus par la loi et la Convention Collective, dom 
repoque sera determinee par accord entre la Societe et Gerard Vanacker, compte temi des 
necessites du service. 

En cas dtacapacite de travail par suite de maladie ou d'acddent, Gerard Vanacker doit avertir 
ia Direction dis le debut du premier jour ouvrable de son incapacite en remettant un certtficat 
medical au service du personnel de la Societe. La Societe se reserve le droit de faire proceder 
k une contre-visite par un medecin de son choix. 

Dans le respect des regies en vigueur au sekt de la Societe, Gerard Vanacker sera rembourse, 
sur presentation de justificatifc, de toutes ses depenses professionnelles, y compris les frais 
de deplacement exposes dans le cadre de ses fonctions au sein de la Societe. 

Article 10- Secr et - Confidentialltl 

10,1 Gerard Vanacker reconnatt que les activites de la Societe sont basees sur un travail 
specialise et un savoir-faire specifique, et que des informations confidentielles lui seront 
communique dans le cadre du present contrat. Le terme ^Informations Confidentielles* 
signifie toutes informations qui ne sont pas connues du public, concernant les activites de la 
Societe, y compris, sans limitation, tous plans, procedes de production, specifications de 
produits et formules, methodes, bulletins techniques et bulletins produits, toutes donnees 
concemant les equipements vendus ou faisant l'objet de prestations de service, alnsi que les 
etudes, programmes de recherche et developpement, correspondances, listes de clients, noms 
des clients ou prospectus, rapports de vente et informations financferes. 
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10.2 Gdrard Vanacker s'cngage, tant pendant la dunSe de ses fonctions au seln de la SoctetS 
qu'aprfcs leur cessation pour quel que raison que ce soit, h conserver !a confidentialit6 la plus 
stricte sur les Informations Confidentielles et i ne pas les utiliser, ni les comrauniquer i un 
tiers, personne physique 6u morale, sans 1'accord prdalable et teritde la Soci€t£. 

Gerard Vanacker slnterdit, pendant une p&iode d*un (1) an (renouvelable une fcis) & compter 
de la cessation de son contrat de travail au seta de la Soci£t<5, pouT quelque motif que ce soit: 

(a) d ne pas mener directement ou indirectement, seul ou de concert, corame 
dirigeant ou pr£pos£ de toute autre personne morale ou physique, une activity 
concurrente Icelte de la Soci6t6, sans le consenteraent 6crit et prfalable de la 
Sod6t£. Par IHitilisatton du terme "rnener", on entend toute activity dans iaquelle 
il serait engage, int£res$6 ou plus g^n&alement impliqufi. Par "activity 
concurrente", il faut entendre, toute activity dans le domaine des implants et des 
instruments rachidiens. 

(b) En contrepartie de Tobligatlon de non -concurrence d-dessus et conform&nent 
aux dispositions de la Convention Collective, Monsieur Gerard Vanacker 
percevra, aprfcs la cessation effective de son contrat de travail et pendant toute la 
durfe de cette interdiction, une indemnity mensuelle £gale h cinq dixi&mes de la 
moyenne mensuelle des appointements et des avantages et gratifications 
contractus dont Gerard Vanadcer a, b£n£fici£ au cours de ses douze demiers 
mols de presence dans la Soti<t& 

(c) La Soci&6 pourra cependant renoncer au Wn£fice de Tobligation de non 
concurrence vi$6e plus haul - et par l&-m£me se engager du paiement de 
l*indemnit£ pr£vue en contrepartie - sous r&erve de notifier cette decision & 
Monsieur Gerard Vanacker par lettre recommand€e avec accuse de reception dans 
les huit jours qui suivent la notification de la rupture du contrat de travail, 

(d) En cas de non-respect de la pr&sente clause de non-concurrence par Monsieur 
Gerard Vanacker, la SodfitS se r&erve le droit de le poursuivre en remboursement 
du prejudice effectivement subi et de faire ordonner sous astreinte la cessation de 
I'activitfi concunentielle. 

Artide 12 - No n-soHidtation vNon-dSbaadiage 

Nonobstant toute autre stipulation du present contrat, Monsieur G6rard Vanacker s'engage par 
ailleurs pendant une durte de deux ans h compter de la filiation du present contrat : 

(a) k ne pas d&narcher, pour tout produit ou service susceptible de faire concurrence 
aux produits de la Socfttf, la dientde de la Sodgte ou de ses sod6t£s affili€es ; 
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(b) k ne pas traiter pour ces produits ou services avec toute personne physique ou 
morale qui aura i\€ le client de la Societe ou de ses soctetls af Glides & quelque 
moment que ce soil pendant !es deux (2) annees pedant le depart effectif de 
Gerard Vanacker de la Sotiete ; 

(c) & ne pas employer Ies personnesqui etaient employees par la Sodete dans I'annfe 
pr£c£dant la filiation du present contrat, ni Ies faire employer par toutes autres 
personnes, etablissements* sociStfe par lesquels il pourrait dtre employe, ou 
auxquels il pourrait Stre directement ou indirectement interesse, et h ne pas 
utiliser son influence sur toute personne employee par la Societe dans le but de lui 
suggdrer ou de la persuader de quitter son poste. 

Article 13 - Droits de propria uitenectoeBe et/ou industrielle 

Si, confonnfiment aux dispositions de la Convention Collective, dans j'exerdce de ses 
fonctions, qui comportent une mission inventive -ce dont il a 6t6 tenu corapte dans la 
determination de sa remuneration- Gerard Vanacker r^alisait une invention, brevetable ou 
non, cr&rit des dessins, modules, methodes, programmes, formules ou proc£d£s ayant trait 
aux activites, projets ou recfterches de la Sodete et susceptibies d'etre proteges, Ies droits de 
propria inteilecmelle ou industrielle appartiendraiem i la Sodetg de pleln droit 

Toutefois, si une invention dont Gerard Vanacker serait Tauteur dans le cadre de ses fonctions 
prdsentait pour la Sodete un intent exceptionnel dont Importance serait sans commune 
mesure avec le salaire de linventeur, celui-ci se verrait attribuer aprfcs la ddlivrance du brevet, 
une remuneration supplemental pouvant prendre la forme dHine prime globale versee en une 
ou plusieurs fois. 

Toutefois, Si Gerard Vanacker r£alisait une invention ou une creation visee d-dessus sans le 
concours de la Sodete, et n'ayant trait ni aux acdviris, ni aux etudes ou recherches de la 
Societe, les droits de propriete inteilectuelie ou industrielle en resultant appartiendraient d 
Gerard Vanacker. 

Article %4 - RfoillaHoq 

En cas de resiiiation ou de suspension du present contrat pour quelque raison que ce soit 
(demission, licendement, depart en retraite, congi-maladie supgrieur & trois raois dvils, etc), 
Gerard Vanacker remettra & la Societe, lors de son depart de la Societe et quelle que soit la 
dur£e du present contrat, tous documents, notes, rapports, comptes-rendus, dessins, listes, 
cartes de credit et correspondences, y compris toutes copies, ainsi que tout materiel, supports 
infoxmatiques ou eiectroniques, equipement et vehicule de fonctions, qui demeureront b tout 
moment la propriete de ia Societe. 



{jr. 



Article %$ - &pi applicable 

Le prdsent contrat est soumis au droit fran$ais. 



En double exemplaire, le ft Paris 




Spine Vision reprfeentorpar 




G&ard VAN A 




Madame Sarah Sorrel-Dejerine 
en sa quality de President du Consefl d'adralnistration ; 

* les signatures doivent itre pr4cidies de la mention manuscrite «Lu et approuvi* ; 
chaquepage doit tore paraphie par les deux parties. 
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Paris, October 26, 2006 

Cabinet Versini-Campinchi & AssocfcSs 

Monsieur Alexandre Merveille 

Avocat a la Cour 

4, me de la Tour des Dames 

75009 Paris 

By Courier 

Official Letter 

Spinevision / Van acker 

Dear Colleague: 

Enclosed are the documents (powers of attorney and transfer deed) which must be signed, 
notably, by your client, Mr, G&ard Vanacker, so that the following patents may be 
registered with the requisite authorities in the United States: 

• Exploration device for monitoring the penetration of an instrument into an 
anatomical structure; 

- Device for following the penetration of an instrument in an anatomical 
structure; 

- Device for monitoring the penetration of an instrument into an anatomical 
structure; 

Please return them to us as soon as possible. 

In the event that your client does not agree to execute these documents, please notify us 
as soon as possible. 

Please do not hesitate to let us know if you need any additional information, 
Sincerely, 

Yasmine Tarasewicz / Beatrice Pola 
Attorneys At Law 

PJ. 

C.C.: Socilttf Spinevision 
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374,waSaW-Honort 
75C01Parfs> Franca 
T6l6ptaw33J^i)5i0^ 
Fax31t.53.Q5.60.fl5 
Palais J043 



10$ ANGELES 
WASHINGTON 

BOCA RATON 

BOSTON 

NEWARK 



Cabinet Versini-Campinchi & Assoeids 
Monsieur Alexandre Merveille 
Avocat k la Cour 
4, rue de la Tour des Dames 
75009 Paris 

Par porieur 

Lettreomciella 



Paris, le 26 octobre 2006 



Objet : Spinevison / Vanackey 



Cher Confir&e, 

Vous trouverez ci-aprts les documents (pouvoirs et cessions) qui doivent Stres signds, notamment 
par votre client, Monsieur Gerard Vanacker, afin que les brevets : 

- Exploration device for monitoring the penetration of an instrument into an anatomical 
structure; 

- Device for following the penetration of an instrument in an anatomical structure ; 

- Device for monitoring the penetration of an instrument into an anatomical structure : 
soient deposes devant les autoritfe requises aux Etats-Unis. 

Nous vous remercions de Wen vouioir nous retourner rapidement ces derniers, 

Dans rhypothise cix votre client n'entendrait pas prouder k ces signatures, nous vous remercions 
de bien vouloir nous le pr&iser en retour. 



7884/58500-001 PRUBl/1C6890v1 



Nous restons bien entendu 4 votre enti^re disposition pour tout renseignement complementaire 
vous pouniez souhaiter. 



Nous vous prions de nous croire, Cher Confrere, 




C.C. : Sod&£ Spinevision 



Orotipemant de droit Stranger. 
Membra d^ne association agr^e. Le regtement des honoralre* par cheque est accept. 
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Attorney Docket No. BDM-06-1208 



□ Original Application 
IS PCT National Application 

U,S. Designated Office 

D Continuation or Divisional Application 
D Continuation^n-Part Application 



COMBINED DECLARATION, 
POWER OF ATTORNEY AND PETITION 



As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent b sought on the invention 
entitled EXPLORATION DEVICE FOR MONITORING THE PENETRATION OP AN INSTRUMENT INTO AN 
ANATOMICAL STRUCTURE 

□ which Is described in the specification and claims 

D attached hereto* 

□ filedon 



Application Serial No. 

and was amended on 

(if applicable) 

W which is described in international Application No. PCT/FR200S/000338 filed February 1 1, 2005 and as amended on 

__ _ (if any), 

which I have reviewed and for which I solicit a United States patent 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFJR. §1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior appli- 
cation and the national or PCT international filing date of the continuation-in-part application. 



» 1 



COMBINED DECLARATION, POWER OF ATTORNEY AND PETITION 

(Page 2) 

Attorney Docket No. BDM-06-l 208 

I hereby claim foreign priority benefits under Title 35, United States Code, §U9(aXd) or §365(b) of any foreign applies- 
hon(s) for patent or inventor's certificate, or 5365(a) of any PCT International Application which designated at least one 
country other than the United States of America, listed below and have also identified below any foreign applications) for 
patent or inventor's certificate or of any PCT International Application having a filing date before that of the application on 
which priority U claimed: 



Number 


Country 


Date of Filing 
(day t month,year) 


Priority Claimed I 


FR 04/01361 


France 


11 February 2004 


13 yes Ono 








□ yes □ no 








□ yes O no | 








Oyes Ono 








□ yes □ no 



I hereby claim the benefit under Title 35, United States Code, §H9(e) or §120 (as applicable) of any United States 
application® or §365{c) of any PCT International Application designating the United States of America, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States or PCT 
International Application^) In the manner provided by the first paragraph of Title 35, United States Code, §112; 



(Application Serial No J 



(Filing Date) 



(Statu$)(patenlea\ pending, abandonea) 



(Application Serial No.) 



(FUingDate) 



(Status)(patentea\pending, abandonsd) 



POWER OF ATTORNEY; As a named inventor, I hereby appoint the following registered attorneys to prosecute this 
application and transact all business in the United States Patent and Trademark Office connected therewith: 



T. Dumol Christenbury 
Paul A.Taufer 
Thomas J. Burling 
Darius C Gambino 
William F, Lang 
Paul Carango 



Reg. No. 31,750 
Reg. No. 35,703 
Reg. No. 3 1,349 
Reg. No. 41,472 
Reg. No. 41,928 
Reg. No. 42,386" 



Steven A. Nash 
Andrew A. Noble 
Thomas R. Mancini 
Richard L. Cruz 
William L. Bartow 



Reg. No. 45,507 
Reg. No, 48,651 
Reg. No. 50,157 
Reg. No. 52,783 
Reg. No. 54,981 




! 



SEND CORRESPONDENCE TO: 
Customer No* 03581 1, whose contact inform 
IP Department of Piper Rudnick LLP 
One Liberty Place, Suite 4900 
1650 Market Street 
Philadelphia, PA 19103 



is: 



DIRECT TELEPHONE CALLS TO 
ATTORNEY OF RECORD AT: 

(215)656-3300 



* 



COMBINED DECLARATION, POWER OF ATTORNEY AND PETITION 
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Attorney Docket No. BDM-06M208 

I hereby petition for grant of a United States Letters Patent on this invention. 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willftil false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



1. FUU. NAME Of SCL2 Oa HK5T INVENTUS 

Maurice Bourlion 


INYBKTOft** SIGH ATUW3 


OATS { 


&£S£D£MCB 

Saint-Chamond, France 


CmCENSHV 1 

France | 


posrorocBAfiostEss | 
9, rue lean Vincent. F-424G0 Saint-Chamond, France 


L RKX NAMB OP JOINT WY&tfTOR, IF ANY 

Dominique Petit 


WVENTOR-SaiCHATURB 


OATS | 


KSSDENCfi 

Verton, France 


CmZENSHV 1 

France j 


WCTCCT1C8 APOMS3 1 

2, rue des Peupliers, F«$21 $0 Verton, France 


J. FULL NAMK OF AOCmCNAL JOINT INVENTOR, TP ANY 

Gerard Vanacker 


wvE*rrc**sKiNAraB 


OATB >■ J" 


RBSO&SHCB 

Tiburon. California, U.SA 


France I 


POST OJT ICS ADBaESS j 

4131 Paradise Drive, US-94920 Tiburon, California, VSA. 1 


A FULL NAME OP ADDITIONAL JOINT INVENTO*. IP ANY I INVENTORS SWHATUB2 


OATB 


aesD&MCB 


crnz£KSK2? J 



POST OfnCS AT?C«£i3 



X R04.NAMBOPAi»rnOMAL«OTINVEW0a.IFANY 



JNVBNTOR*S 82GKATURB 



RESIDENCE 



crnzDcsw? 



DATE 



POST OFFICE ADOHBSS 



4. FUaNAJ^OFAD0mONAT,;OWTO<YEOTQR,ffANY 



IKVEWTOR'S SttWATUJtB 



RfiSEDENCB 



CmZEHSHJP 



OATB 



fOST QFFK8 ADDRESS 



7. FUU.MAMHOP ADOfTONA1.10i^T WVEKTOH.IP ANY 



X£StO£KCS 



WYENTO&'S SKJNATUR2 



CmZfiNSKIP 



OATB 



fOJTOfTICB ADDRESS 



BDM-06-1208 



ASSIGNMENT 



WHEREAS, we, Maurice Bourlion, Dominique Petit and G6rard Vanacker, citizens of 
France, residing at 9, rue Jean Vincent, F-42400 Saint-Chamond, France, 2, rue des Peupliers, F- 
62180 Verton, France and 4131 Paradise Drive US-94920 Tiburon, California, U.S.A>, respectively, 
(hereinafter referred to as "the undersigned"), having made an invention entitled EXPLORATION 
DEVICE FOR MONITORING THE PENETRATION OF AN INSTRUMENT INTO AN 
ANATOMICAL STRUCTURE, for which on the date set forth below, unless otherwise indicated 

here, , the undersigned executed an application for United States Letters 

Patent, 

WHEREAS, Spinevlsion, a corporation of France, with offices at 180, avenue Daumesnil, F- 
75012 Paris, France (hereinafter referred to as "assignee"), is desirous of acquiring the entire right, 
title and interest in said invention, said application and all letters patent issuing for said invention, 

NOW, THEREFORE, to consideration of One Dollar ($1 .00) and of other good and valuable 
consideration, receipt of which is hereby acknowledged, the undersigned, intending to be legally 
bound, does hereby sell, assign and transfer to the assignee the entire right, title and interest, for the 
United States of America, its territories and possessions, and for all foreign countries, in said 
invention, including said patent application, all divisions and continuations thereof, all rights to 
claim priority based thereon, all rights to file foreign applications on said invention, and all letters 
patent and reissues thereof, issuing for said invention in the United States of America and in any and 
ail foreign countries. 

It is agreed that the undersigned shall be legally bound, upon request of the assignee, or its 
successors or assigns or a legal representative thereof; to supply all information and evidence of 
which the undersigned has knowledge or possession, relating to the making and practice of said 
invention, to testify in any legal proceeding relating thereto, to execute all instruments proper, to 
patent die invention in the United States of America and foreign countries in the name of the 
assignee, and to execute all instruments proper to cany out the intent of this instrument If the 
undersigned includes more than one individual, these obligations shall apply to all of the undersigned 
both individually and collectively. 

The rights and property herein conveyed by the undersigned are free and clear of any 
encumbrance. 

EXECUTED on , 20_^,at . 



Maurice Bourlion 



Dominique Petit 



Girard Vanacker 



M 128293 



Date : 




Coursier 



QNomsal 



NOM/ 




HE. 



AD] 



5 ^4" f m> ' Saint ittftnflfft 



75001 mrK RraTKfr 



Demandeur r. 



3 



£ 



ADRESSE 



la 



IWleet code postal; >£noft PPrgj.S,. 



Q Urgent 



PROSKAUER ROSE LLP 

374 rue Stint-Honor* 
75001 Paris, France 

m:Q1S305 6QO0*Fax:OT53aSS>as 
Jfrrto'; 407 913 847 00031 



Sis 



learedeizvrazson: 
iignstnre i 




Factarer&t 



Ohsemtica^ B^U^ (&, Pc£q) 



Paris, November 28, 2006 

Cabinet Versini-Campinchi & Associes 
Monsieur Alexandre Merveille 
Avocal 4 la Cour 
4, rue de la Tour des Dames 
75009 Paris 

Registered Letter 
Official Letter 
Re: Spinevision / Vanacker 
Dear Colleague: 

We have sent you a letter on October 26, 2006, to which we have received no response. 

We now ask that you convey to your client, Mr. G&ard Vanacker, the three powers of 
attorneys and the three transfer deeds pertaining to the three patents, all of which are 
documents he must sign. 

Hereinafter is a new copy of the elements, as well as the complementary documents for 
each of the patents (a copy of the texts filed at the U.S. Patent Office at the national level 
for a request for a PCT (Patent Cooperation Traite) patent. Thus, 

1 . With regard to the patent for "Exploration device for monitoring the 
penetration of an instrument into an anatomical structure," the copies of the 
following are enclosed: 

a. The power of attorney 

b. The transfer deed 

c. The French text for the international request for a PCT patent 
N°PCT/ER2005/00033 8; 

A The English text of the U.S. phase of the request for a PCT patent 

N*PCT/FR2005/000338; 
e. The modified text of the request for a PCT patent pursuant to the 

requirements of the U.S. Patent Office (Clean Copy). 

2, With regard to the patent for 'Device for following the penetration of an 
instrument in an anatomical structure, 7 * copies of the following are enclosed: 

a. The power of attorney 

b. The transfer deed 

c. The French text for the international request for a PCT patent 
N°PCT/FR2005/(K)0873; 

d. Ihe English text of the U.S. phase of the request for a PCT patent 
N°PCT/FR2005/000873; 
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e. The modified text of the request for a PCT patent pursuant to the 
requirements of the U.S. Patent Office (Clean Copy). 



3. With regard to the patent for 'Device for monitoring the penetration of an 
instrument into an anatomical structure," copies of, the following are enclosed: 

a. The power of attorney 

b. The transfer deed 

c. The French text for the international request for a PCT patent 
^PCT/m005/00G340; 

d. The English text of the U.S. phase of the request for a PCT patent 
N°PCT/FR2005/000340; 

e. The modified text of the request for a PCT patent pursuant to the 
requirements of the U.S. Patent Office (Clean Copy). 

Please inform us within a week as to the intentions of your client. 

In the absence of a response, we will conclude that your client does not intend to 
associate himself with the three entry national phases in the United States for the PCT 
patents filed under the following numbers PCT/FR20O5/00O34O, PCT/FR2005/000338 
and PCT/FR2005/000873 before the U.S. Patent Office. 

Sincerely, 

Beatrice Pola 
Attorney At Law 

* 

pj. 



C.C.: Soci&6 Spinevision 



*2& qQ2se tf£_ 



PROSKAUER ROSE 



Avocats au Barmau de Paris 



374,ruaSalni-HQnor$ 
75001 Parts, France 

Tettpbone33.l5X05j60.00 
Pax33.m05£0i» 
Palais J043 



KEWYORK 
10S ANGELES 

80CARAT0N 

BOSTON 

NEWARK 



Paris, le 28 novembre 2006 

» 

Cabinet Vmini-Campijichi & Associds 

Monsieur Alexandre Merveiile 

Avocat&laCour 

4, rue de la Tour des Dames 

75009 Paris 



LETTRE RECOMMANDEE AR 
Lettre ofigctelte 



Objet : Spinevison / Vanacker 

CherGonfirfexe > 

* * 

Nous vous avions adresse le 26 octobre courantune correspondence qui, a ce jour, est reside sans 
reponse. 

Pf 3 demiere, nous vous demandions de bien vouloir transmettre a votre client Monsieur 
Gerard Vanacker les trois pduvoits et les trois cessions relatifs a trois brevets, documents qu'il 
devait signer. H 

Vous trouverez ci-apres une nouveUe copie de ces elements ainsi que pour chacun des brevets des 
documents complementaires (copie des textes deposes a l'office americain des brevets pour la 
phase naoonale de la demande de brevet PCT (Patent Cooperation Traite)). Ainsi, 

/. S'agissant du brevet .: "Exploration device for monitoring the penetration of an instrument 
into anatomical structure vous trouverez ci-apres copies : 

m 

- du pouvoir, 

- de Facte de cession, 

- du texte firan9ais de la demande interaationale de brevet PCT 
N^CT/FR2005/000338 ; 

- du texte anglais de la phase nationale am<5ticaine de la demande de brevet 
PCT N°PCT/FR2005/000338 ; 

- du texte modifi£ de la demande de brevet PCT qui nSpond aux exigences de 
l'office am&icain de d£pdt des hievets (Clean Copy). 
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2. S'agissant du brevet: "Device for following the penetration of an instrument in an 
anatomical structure " vous trouverez ci-apres copies : 

-dupouvoir, 

- de Facte de cession, 

- du texte franfais de ia demande mtemationale de brevet PCT 
NTCT/lrR2005/000873 

- du texte anglais de la phase nationale amSricaine de la demande de brevet 
PCTN°PCT/FR2005/000873 ; 

- du texte modify de la demande de brevet PCT qui repond aux exigences de 
Toffice am&icain de ddpdt des brevets (Clean Copy). 

3. S'agissant du brevet : "Device for monitoring the penetration of an instrument into an 
anatomical structure " vous trouverez ci-apxis copies : 

-dupouvoir, 

- de Facte de cession, 

- texte fran^ais de la demande inteniationale de brevet PCT 
N°PCT/FR2OO5/0OO34O ; 

- texte anglais de la phase nationale am&icaine de la demande de brevet 
PCT N^CT/FR2005/Q00340 ; 

- texte modify de la demande de brevet PCT qui rfpond aux exigences de 
Poffice am&icain de d$pfit des brevets (Clean Copy). 

Je vous remercie de bien vouloir nous fixer sous hiiitaine sur les intentions de votre client 

A d£feut de rfponse, j'en conclurai que votre client n'entend pas s^associer aux tiois entries en 
phase nationale aux Etats-Unis des demandes de brevets PCT ddpos&s sons les num&os 
PCT/PR2005/000340, PCT/FR2005/000338 et PCT/FR2005/000873 auprts de l'office am&icain 
des brevets. 

Je vous prie de me croire, Cher Conftfce, 
Votre bien ddvou£e. 



PJ. 

CG : Soci«£ Spinevision 




ola 
la Cour 



Groupement de droll Granger, 
Membretfune association egrtea. Lb regtement des honoraires par cheque est accepts 
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COMBINED DECLARATION, 
POWER OF ATTORNEY AND PETITION 



As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to ray name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, Grst and joint inventor 0f 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled EXPLORATION DEVICE FOR MONITORING THE PENETRATION Of AN INSTRUMENT INTO AN 
ANATOMICAL STRUCTURE 

□ which is described in the specification and claims 



_ {if applicable) 

® which is described in International Application No. PCT/FR2005/000338 filed February 1 1, 2005 and as amended on 

— (if any), 

which I have reviewed and for which I solicit a United States patent 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentabflhyas defined in 37 CFJt §1,56, including for 
continuation-in-part applications, material information which became available between the filing date of me prior appli- 
cation and the national or PCT international filing date of the corrtinuation-in^art application. 



□ attached hereto* 



□ filed on 



Application Serial No. 



and was amended on 
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I hereby claim foreign priority benefits under Title 35, United States Code, §U9(aMd) or §36S(b) of any foreign applica- 
tions) for patent or inventor's certificate, or §365(a) of any PCT International Application which designated at least one 
country other than the United States of America, listed below and have also identified below any foreign applications) for 
patent or inventor's certificate or of any PCT International Application having a filing date before that of the application on 
which priority is claimed: 



..... 

Number 


Country 


Date of Filing 
(day,month,year) 


■ 

Priority Claimed 


FR 04/01361 


France 


1 1 February 2004 


Syes dno 








O yes □ no 








□ yes □ no 








□ yes O no 








□ yes □ no 



I hereby claim the benefit under Title 35, United States Code, §1 19(e) or §120 (as applicable) of any United States 
applications) or §365(c) of any PCT International Application designating the United States of America, listed below and, 
insorar as the subject matter of each of the claims of tins appHcation is not disclosed in the prior United States or PCT 
International Applications) in the manner provided by the first paragraph of Title 35, United States Code, § 1 12: 



(Application Serial No J 



(Filing Date) 



tStatu$)(pat*nlea\pendin& abandoned) 



(Application Serial No.) 



(FilingDaU) 



(Stalus)(patentea\peru8ng, abandoned) 



POWER OF ATTORNEY; As a named inventor, Thereby appoint the following registered attorneys to prosecute this 
application and transact all business in the United States Patent and Trademark Office connected therewith: 



T. Daniel Christenbury 
Paul A. Taufer 
Thomas J. Darling 
Darius G Gambino 
William F, Lang 
Paul Carango 



Reg. No. 3 1,750 
Reg. No. 35,703 
Reg. No. 31,349 
Reg. No. 41,472 
Reg. No. 4 1,928 
Reg. No. 42,386 



Steven A. Nash 
Andrew A. Noble 
Thomas R. Mancini 
Richard L. Cruz 
William L. Bartow 



Reg, No. 45,507 
Reg. No. 48,651 
Reg. No. 50,157 
Reg. No. 52,783 
Reg. No. 54,981 



SEND CORRESPONDENCE TO: 


1 

DIRECT TELEPHONE CALLS TO 


Customer No* 035811, whose contact information is: 


ATTORNEY OF RECORD AT: 


IP Department of Piper RudnickLLP 




One Liberty Place, Suite 4900 


(215)656-3300 


1650 Market Street 


Philadelphia, PA 19103 
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Attorney Docket No. BDM-06-1208 

I hereby petition for grant of a United States Letters Patent on this invention. 



I hereby declare that ali statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



J. FULL NAMB Of SOLE OR FIRST INVENTOR 

J Maurice Bourlion 


INVENTOR'S SIGNATURE 


DATE 


| RESIDENCE 

i Saint-Chamond, France 


CITIZENSHIP 

France 


I POST GTOCB ADDRESS 

j 9, rue Jean Vincent, F-42400 Saint-Chamond, France 


X FUtt NAMB OP JOINT INVENTOR, IF ANY 

Dominique Petit 


INVENTOR'S SIGNATURE 


DATE 


| RESIDENCE 

J Verton, France 


CmZENSKB* 

France 


| POST OFFICE ADDRESS 

j 2, rue des Peupliers, F-62 1 80 Verton, France 


1 3. FULL NAME OF ADDITIONAL JOINT INVENTOR, IP ANY 

Gerard Vanacker 


INVENTOR'S SIGNATURE 


DATS V 1 


| RESIDENCE 

1 Tiburon, California, U.S -A 


cmzagHg f 
France | 


1 POST OPTICS ADDRESS I 

I 4131 Paradise Drive, US-94920 Tiburon, California, U.S.A. I 


4. FULL NAMB OFADDmONAL JOIMT INVENTOR. 1? ANY 


INVENTORY SaONATURB 


DATS J 


1 RSRDENCB 


citizenship i 


1 POST OFFICE ADDRESS | 


J S. FULL NAME OP ADDITIONAL JOOVT INVENTOR, W ANY 


INVENTOR'S SIQNATURB 


DATS j 




crmsiSHtp J 


POST OFFO ADDRESS | 

1 ' 4 1 


I *. PULL NAME OF ADDITIONAL /OINT INVENTOR, IF ANY 


COVENTOR'S HENATURB 


DATE j 


j RESIDENCE 


CITIZENS R3? ♦ I 


POST OFFSCS ADDRESS 


7. FULL NAMB CP ADDITIONAL JOINT INVENTOR, JF ANY 

j * 


INVENTOR'S SIGNATURE 


DATS 1 


RESIDENCE 


crnzsNSBi? j 



POST OfFICB ADDRESS 
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ASSIGNMENT 



WHEREAS, we, Maurice Bourlion, Dominique Petit and G6md Vanacker, citizens of 
France, residing at 9, rue Jean Vincent, F-42400 Saint-Chamond, France, 2, rue des Peupliers, F- 
62 1 80 Verton, France and 4 1 3 1 Paradise Drive US-94920 Tiburon, California, USA., respectively, 
(hereinafter referred to as "the undersigned"), having made an invention entitled EXPLORATION 
. DEVICE FOR MONITORING THE PENETRATION OF AN INSTRUMENT INTO AN 
ANATOMICAL STRUCTURE, for which on the date set forth below, unless otherwise indicated 

her^ , the undersigned executed an application for United States Letters 

Patent, 

WHEREAS, Spinevision, a corporation of France, with offices at 180, avenue Daumesnil, F- 
75012 Paris, France (hereinafter referred to as "assignee"), is desirous of acquiring the entire right, 
title and interest in said invention, said application and all letters patent issuing for said invention, 

NOW, THEREFORE, in consideration of One Dol lar ($ 1 .00) and of other good and valuable 
consideration, receipt of which is hereby acknowledged, the undersigned, intending to be legally 
bound, does hereby sell, assign and transfer to the assignee the entire right, title and interest, for die 
United States of America, its tenitories and possessions, and for all foreign countries, in said 
invention, including said patent application, all divisions and continuations thereof all rights to 
claim priority based thereon, all rights to file foreign applications on said invention, and all letters 
patent and reissues thereof, issuing for said invention in the United States of America and in any and 
all foreign countries. 

It is agreed that the undersigned shall be legally bound, upon request of the assignee, or its 
successors or assigns or a legal representative thereof; to supply all information and evidence of 
which the undersigned has knowledge or possession, relating to the making and practice of said 
invention, to testify in any legal proceeding relating thereto, to execute all instruments proper. to 
patent the invention in the United States of America and foreign countries in the name of the 
assignee, and to execute all instruments proper to cany out the intent of this instrument If the 
undersigned includes more than one individual, these obligations shall apply to all of the undersigned 
both individually and collectively. 

The rights and property herein conveyed by the undersigned are free and clear of any 
encumbrance. 

EXECUTED on _ . 20_, at . 



Maurice Bourlion 



Dominique Petit 



Gerard Vanacker 



(12) DEMANDS INTERNATIONALE FUBU3&E EN VERTU DU TRAIT* DE COOPERATION 

EN MATI&RE DE BREVETS (PCT) 



(19) Organisation Moodiale de la Propria 

InteQectuelie 

Bureau intemaiionaJ 

(43) Bate de la publication iuteraatkHiale 
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(57) Abstracts The invention relates to an exploration device (1) for monitoring the pen- 
etration of an instrument (2) Into an anatomical structures particularly a bone structure. 
The inventive device comprises a voltage source which powers al least two electrodes 
(3, 4) and a means for measuring the Impedance between said electrodes (3, 4). The in- 
vention is characterised in that the devke (I) is equipped with an angular locating means 
comprising at least one electrode (3) which comes to the surface at a paint on a peripheral 
surface of the penetrating instrument" (2), the position of said electrode (3) being offset 
in relation to the longitudinal axis of the instrument. 



(57) Abrege* : La presents invention se rapporte a on dispesirif dexploratton (I) pour 
le soivi de la penetration dun mstrurnent (2) dans one structure anatornique, en particu- 
Ikr mc structure osseuse, comportant une source de tension alimentant au moms deux 
electrodes (3, 4)) e: on moyen dc mesore do rimpe\iance entre lesdites Electrodes (3, 4\ 
caracterise en ce que iedit disposidf (1) comporte on rnoyen de localisation angnlaire 
constitue* par au moins une electrode (3) affieurant poncrueDernent une, surface perfphe- 
riquc dudit instrument de penitrarion (2X Indite elecrrode (3) presentant une position 
decalee par rapport a l axe longtruchnal dudit li 
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DISPOSITIF D ' EXPLORATION FOUR LE SUIVI DE LA P^HBTRATION 
D'UN INSTRUMENT DANS UNE STRUCTURE ANATOMIQUB 

La presente invention se rapporte aa do&aine de la 
5 chirurgie rachidienne. 



En chirurgie du rachis, par example lors du forage 
pSdicuIaire, il est frequent que le cortex osseux soit 
traverse, casse ou ebreche par 1' instrument de forage, 

10 pouvant alors engendrer un mauvais positionnement des vis 
pediculaires. Suivant ce mauvais positionnement, les vis 
pediculaires, provoguent chez le patient des douleurs, 
paralysies, faemorragies, etc., necessitant une nouvelle 
intervention chirur gicale , voire dans certains cas causant 

15 des doomages irreparables . 

On connait de la demande de brevet FR2835732, deposee 
par le present demandeur, un dispositif permettant de 
suivre la penetration d'un instrument {instrument de forage 

20 ou autre) dans la vertdbre par la mesure des differences 
d ' impedance eiectrique au fur et & mesure de la 
penetration, de sorte que le praticien sait, & chaque 
instant, si l'extr6mite de 1' instrument sort du cortex 
osseux et pendtre dans une zone de tissus inous (moelle, 

25 nerfs, tissue). Dans ce cas, le praticien modifie la 
trajectoire de 1' instrument de penetration pour revenir 
dans le cortex osseux. 

Un tel dispositif permet ainsi de detecter la 
formation d'une brdche dans le cortex osseux au moment du 

30 forage. 

Afin de faciliter le repositionnement de 1' instrument 
de penetration dans le cas d'une operation de forage (ou 
similaire, du type taraudage, pergage, ~), mais egalement 
de permettre un positionnement correct des vis pediculaires 
35 ou de tout autre instrument chirurgical , il s'avdre 



WO 2005/077282 PCT/FR2005/000338 

2 

nEcessaire pour le praticlen de connaitre la position 
exacte des brSches formEes au cours du forage. 



La prEsente invention a done pour objet de proposer 
5 un dispositif d 'exploration permettant d'indiquer la 

— position desu- brEchesL„.fo:naEeal au. m 

forage <ou similaire) . 



A cet effet, 1' invention conceme dans son 

10 acceptation la plus gEnErale un disposit±f d' exploration 
pour le suivi de la pEnEtration d'un instrument dans une 
structure anatomique, en particulier une structure osseuse, 
comport ant une source de tension alimentant au moins deux 
Electrodes et un moyen de me sure de 1' impedance entre 

15 lesdites Electrodes, et elle est remarquable en ce que 
ledit dispositif comporte un moyen de localisation 
angulaire constituE par au moins une Electrode af f leurant 
ponctuellement une surface pEriphErique dudit instrument de 
pEnEtration, la surface affleurante de ladite Electrode (3) 

20 ayant une position dEcalEe par rapport & l'axe longitudinal 
dudit instrument, ainsi qu'un moyen de repErage de la 
position de ladite au moins Electrode (3). 

Par affleurement ponctuel, on entend une surface de 
contact affleurant de mani&re partielle et; discontinue la 

25 surface pEriphErique dudit instrument de pEnEtration. Ne 
constitue done notamment pas un affleurement ponctuel, une 
surface de contact de forme annulaire, et par extension de 
forme tubulaire. 

Selon que l'on souhaite effectuer des mesures 
30 latEralement ou en bout de 1 ' instrument de pEnEtration ou 
respectivement latEralement et en bout f l f instrument de 
pEnEtration sera Equips d'une au moins Electrode affleurant 
la surface latErale dtodit instrument de pEnEtration et/ou 
d'une au moins Electrodes affleurant la surface 
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pfiriphSrique de I'extremite distale dudit instrument de 
penetration. 

Avantageusement, ladite Electrode affleurante est 
entralnee en rotation, ladite electrode affletirante etant 
5 entralnee A una vitesse de rotation telle qu'elle balaye au 

moins. 16 0 . dagrea .par. tranche. . d'„ea£ cmcemenfc. 4udi.t Anstrtraeot. 

de penetration dans la structure osseuse. 

De preference, ledit dispositif comporte una 
pluralite d'eiectrodea affleurantes fixes espacees 
10 angulairement et en ce que le raoyen de mesure d' impedance 
deiivre un signal correspondant A chacune desdites 
electrodes . 

Avantageusement, lesdites electrodes consistent en 
des contacts ponctuels espaces longitudinalement et 
15 angulairement ♦ 

Avantageusement, lesdites electrodes sont formees de 
bandes longitudinales . 

Selon une configuration particuliSre de 1' invention, 
les electrodes spnt reparties autour de l'axe longitudinal 
20 de 1 9 instrument de penetration. 

Avantageusement, les electrodes sont disposees 
symetriguement par rapport A l'axe longitudinal dudit 
instrument de penetration. 

Avantageusement, lesdites electrodes sont constituees 
25 par des tiges conductrices de section circulaire, semi- 

» 

annulaire,- rectangulaire et/ou triangulaire. De meme, elles 
peuvent §tre constituees par des tiges conductrices 
excentrees • 

Selon le domaihe d ' intervention dans leguel est 
30 utilise 1 'instrument de penetration, ledit dispositif 
pourra comporter A son(ses) extremite(s) dlstale(s) au 
moins une electrode. Avantageusement, ledit: dispositif 
comporte deux electrodes disposees A 1 ' extrexnite distale 
dudit instrument de penetration, lesdites electrodes etant 
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constitute par des tiges conductrices de section circulalre 
concentrigue. 

Avantageusement, ledit moyen de reperage consiste en 
un marquage visual ports de preference but la poignee dudit 
5 dispositif d' exploration, SeLon un mode de realisation 

- -particnlier-^ 

ledit moyen de reperage. 

Avantageusemeut," ledit dispositif comporte en ou-tre 
un canal central pour le passage d'un instrument 
10 additionnel. 

On coarprendra mieux I*" invention & 1'aide de la 
description , faite ci-aprds k tiitre purement explicatif , en 
reference aux figures annexSes : 

15 - la figure I illustre une vue scfcuSmatisfie d'un 

dispositif d ' exploration selon 1' invention ; 

la figure 2 illustre una vue en coupe frontale de 
1'extremite distale de 1' instalment de penetration selon 
une premiere configuration de L' invention ; 
*° - la figure 3 illustre une vue en coupe 

longitudinale de 1 ' instrument de penetration selon une 
deuxidme configuration de 1' indention ; 

la figure 4 illustre une vue en coupe frontale de 
1'extremite distale de 1 ' instalment de penetration selon 
25 une troisidme configuration de l r invention ; 

la figure 5 illustre une vue en perspective de 
1' instrument de penetration selon une guatri&ae 
configuration de 1' invention ; et 

la figure 6 illuistre une vue en coupe 
longitudinale de 1' instrument de penetration selon une 
cinqui&ne configuration de 1' invention, 

Le dispositif d' exploration (1) selon 1' invention, 
illustre figure 1, est un dispositif permettant le suivi de 
la penetration d'un instrument (2) dans les structures 
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osseuses d'un corps humain ou animal, lesdites structures 
presentant au moins deux zones d' impedance eiectrique 
differentes. 

Le dispositif d 'exploration (1) coraporte one source 
de tension (non representee) alimentant au moins deux 

electrodes.. . efc„.un__ moyen. de_...mesura„de_..X'impedanca..... (joon, 

represents) entre lesdites electrodes. 

L'une au moins desdites electrodes est disposes sur 
ledit instrument de penetration (2). 

Ledit dispositif comports en outre des moyens de 
signalisation produisant un signal lors de la detection, 
par l'Jmpedancemetre, d'une variation d' impedance, et done 
de la presence . d'une br£che. Lesdits moyens de 
signalisation consistent a 1 'emission d'un signal visiiel, 
15 tel qu'un temoin lumineux, d'un signal sonore, et/ou d'un 
signal tactile (vibreur, _). 

Selon un mode avantageux de realisation de 
1' invention, ledit dispositif comports egalement des moyens 
d'acquisition et de visualisation de la position cles 
20 brdches au cours de la penetration de 1' instrument (2) dans 
la structure osseuse. 



10 



Selon les applications envisagees, 1' instrument de 
penetration (2) peut etre soit fixe, soit entralne en 

« 

25 rotation manuellement ou par des moyens d'entrainement du 
type moteur (non representee) . 

Musi, 11 pourra s'agir, dans la premiere 
configuration, par exemple d'une sonde, d'une points 
carree, d'une spatule, d'une curette ou autre, et dans la 
JO seconds configuration, par exemple d'une vis, d'une mecne 
de forage, de taraudage, ou autre. 

Dans la partie ci-aprSs, 1' instrument de penetration 
(2) consists en une sonde (2). Cependant les configurations 
presentees sont bien entendu applicables aux autrres 
35 instruments de penetration mentionnes ci-dessus. 
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La figure 2 illustre une premiere configuration de la 
sonde <2) constituant ledit dispositif d' exploration (1). 

Dans cette premiere configtiration, 1 ' instrument de 

m 

5 penetration (2) prfisente au niveau de son extremity 

— dia t al e r ~ deux- electrodes^ 13*~ 4 ^cie_ section.,, circulaire, et. 

excentrique, 1' Electrode <3) 6tant entourSe mais s6paree de 
1 'electrode (4) par une couronne d * isolant (5), 

L' electrode <3) const itue, dans cet example de 
10 realisation, .le p31e positif dudit dispositif eiectronique, 
le pfile n6gatif dudit dispositif eiectronique etant 
constitue par 1' electrode (4). II est bien eritendu evident 
qu'il ne s'agit ici que d'un exexnpILe de realisation, et que 
1'homme du metier pourra x«§aliser un dispositif 
15 eiectronique dont le pfile posi-t^if sera constitue par 
1' electrode (4) et le pdle negatif par 1' electrode (3) sans 
pour autant sortir de 1' invent ion* 

* 

Chaque electrode (3, 4) est disposee de sorte h 
affleurer la surface dudit instrument de penetration (2). 

20 Afin d'eviter toute pertarbation du signal, la 

surface de 1 'electrode centrale o*a interne (3) affleurant 
la surface dudit instrument de penetration ( 2 ) reste 
relativement petite par rapport aux dimensions du trou 
effectue dans le cortex osseux lors de 1' operation de 

25 forage (ou autre). 

La position de 1 'electrode (3) est reperee par an 
marquage specif ique sur ledit dispositif d' exploration <1), 
Avantageusement, le marquage est «affectue au moyen de la 
poignee <6) dudit dispositif d 'exploration (1). II pourra 
30 s'agir par exemple d'une signalisa-tion visuelle, comme par 
exemple une fiecfae, representee ssur la poignee (6). Le 
marquage pourra fitre realise egaleanent au moyen direct ement 
de la poignee (6), comae par exesgole une forme specif ique 
de ladite la poignee (6). 
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Ainsi r lors de la penetration de 1 ' instrument (2) 
dans la structure osseuse perforce, un signal est &nis par 
lesdits moyens de signalisation lorsque una variation 
d' impedance mesuree entre les electrodes {3, 4) est 
5 detectee par I'impedancemdtre, indiquant la presence d'une 



20 



Suite ^ cette detection, les moyens de signalisation 
emettent un signal d'alerte (visuel, sonore, ou tactile). 
I»e praticien sait & ce moment que 1' electrode (3) de 
10 1' instrument de penetration est positionnee devant une 
brdche. 

Le praticien determine alors la direction de la 
br£che grace au repdre correspondant au positionnement de 
1 'Electrode (3) marque sur la poignee (6) dudit dispositif 
15 d 'exploration (1). 

Afin de permettre un balayage complet de la structure 
osseuse, ledit instrument (2) de penetration est anime d'un 
mouvement de rotation, la Vitesse de rotation etant 
superieure h la vitas se d'avancement de 1' instrument (2) de 
penetration dans la structure osseuse* Bn d'autres termes, 
la vitesse de rotation dudit instrument (2) sera telle que 
ledit instrument (2) ae penetration balayera au moins 360 
degres par tranche d ' enf oncement . 

25 La figure 3 illustre une seconde configuration de ia 

sonde (2) constituant ledit dispositif d' exploration (1), 
laquelle permet de , detecter des brScfaes disposees 
lateralement par rapport au corps dudit instrument (2) de 
penetration . 

Dans cette seconde configuration, l'eiectrode (3) est 
positionnee dans ledit instrument de penetration (2) de 
sorte k affleurer ponctuellement la surface laterale dudit 
instrument (2) de penetration. 

4 

L'eiectrode (4), quant a elle, eat repartie sur le 
reste de la surface laterale restante dudit instrument (2) 
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da penetration, y compria son extremite distale. Lesdites 

« 

Electrodes (3, 4} sont separees l'une de 1' autre par on 
isolant (5). 

Le principe de detection et de determination de la 
direction de la br&cha est identique k celui expose 
" P^ecedemment.»_. — ^ — _ . — — _ _ . _ . _ 

La figure 4 illustre une troisiSme configuration de 

< 

la sonde (2) constituant ledit dispositif d ' exploration 

(1) , laquelle permat de detector des brfeches disposees k 
1 ' extremite dudit instrument (2) de penetration. 

Dans cette troisifeme configuration, 1' instrument de 
penetration (2) presente au niveau de son extremite di stale 
trois electrodes (7, 8, 9) de section triangulaire 
sensiblement identiques. Lesdites electrodes (7, 8, 9), 
reparties autour de 1'axe longitudinaleznent de 1* instrument 

(2) de penetration r sont espacees angulairement. 
Avantageusement, 1 * espiacement angulaire est identique. 

La position des electrodes (7, 8, 9) etant connue par 
construction, leur disposition sur 1' extremite distale 
donne des indications sur la position des brSches- En 
effet, la br&che detectee sera situ6e entre les deux 
electrodes pour lesquelles un signal est emis. 

Le nombre et la forme triangulaire des electrodes 
etant donne ici k titre d'exemple, il est entendu que ledit 
instrument (2) de penetration peut presenter des electrodes 
en nombre superieur et de forme autre que triangulaire. La 
determination de la direction des brdches sera d'autant 
plus precise que le nombre d'eiectrodes reparties k 
1* extremite dudit instrument (2) sera eiev6. 

La f igure 5 illustre une autre configuration de la 
sonde (2), permettant de detecter des brSches disposees a 
1' extremite dudit instrument (2) de penetration, mais 
egalement lateralement. 
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Dans cette configuration/ ledit instrument (2) da 
penetration est constitue d'une plurality d' electrodes 
disposees affleurantes a la surface laterale dudit 
instrument (2) de penetration et a l'extremite distale 
dudit instrument (2). 

- - J**- position .de_chague..electrod%.. etant_ comme, JJL.eat— 

alors possible, comme pour la troisieme configuration, de 
determiner la position de la breche par 1 'emission d'un 
signal par 1 ' impedancemetre correspondent a 1 'electrode 
10 positionnSe face a la breche. 



30 



Dans les configurations precedemment presentees, les 
moyens de determination de la position des breches 
consistent en des electrodes fixes. Selon une configuration 
15 particuliere de 1' instrument (2) de penetration (non 
representee), la determination des breches pourra etre 
egalement effectuee au raoyen d'une ou plusieurs electrodes 
mobiles . 

* 

20 De meme, dans les examples precedents, les electrodes 

(3, 4) sbnt portees respect ivement par ledit instrument de 
penetration (2). II va de soi que ledit instrument de 
penetration (2) pourra etre muni d'une seule electrode (3), 
1' autre electrode etant positionnee sur le patient, et plus 

25 particulierement sur une surface autre que la plaie 
operatoire, sans pour autant sortir du champ de 
1 ' invention . 



Comme cela a ete precise precedemment, les 
configurations presentees restent applicables aux autres 
instruments de penetration mentionnes ci-dessus. 

En particuiier, dans le cas ou 1' instrument (2) de 
penetration consiste en un element de forage, ledit 
instrument (2) de penetration pourra avantageusement 
comport er au moins une- electrode (13) affleurant la surface 
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laterale dudit instrument (2) de penetration, ainsi que 
deux electrodes (10, 11) disposes concentriquement k 
1'extremite distale dudit instrument (2) de penetration 
(figure 6). II sera ainsi possible, de part la 
configuration dudit instrument (2) de penetration de 
— detjarminer„_.la^^ 

moyen des electrodes (11 et 13), ainsi que de prevenir une 
eventuelle perforation du cortex osseux au moyen des 
electrodes (10 et 11) ~ A cet effet, il devra Stre evite de 
positionner une electrode laterale consistant en une tige 
allant jusqu'& I'extr&nite distale. II serait en effet 
impossible, avec une telle configuration, de savoir si la 
zone detectee par les electrodes est laterale ou distale • 

L' invention est decrite dans ce qui precede h titre 
d'exemple. II est entendu que I'homme du metier est & meme 
de realiser differentes variantes de 1* invention sans pour 
autant sortir du cadre du brevet. 
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REVEHDICATIONS 

1. Dispositif d' exploration (1) pour le suivi de la 
penetration d'-un instrument (2) dans una structure 
5 anatamique, en particulier una structure osseuse, 

.--cospfcrtaat^^ 

electrodes (3, 4) et un moyen de mesure de 1' impedance 
entre lesdites electrodes (3, 4), caracterise en ce que 
ledit dispositif (1) comporte tin moyen de localisation 
10 angulaire constitue par au rooins une electrode (3) 
affleurant ponctuellement une surface peripherique dudit 
instrument de penetration (2), la surface affleurante de 
ladite electrode (3) ayant une position decaiee par rapport 
a 1'axe longitudinal dudit instrument , ainsi qu'un moyen de 
15 reperage de la position de ladite au moins electrode (3). 

V 

2, Dispositif d'exploration (1) selon la 
revendication l f caracterise en ce que ladite electrode (3) 
affleure ponctuellement la surface laterale dudit 

20 instrument de penetration {2)« 

« 

3. Dispositif d' exploration (1) selon la 
revendication 1 ou la revendication 2, caracterise en ce 
que ladite electrode (3) affleure ponctuellement la surface 

25 peripherique de 1'axtrtindtA distale dudit instrument de 
penetration (2), 

* 

4* Dispositif d' exploration (1) selon l'une 
quelconque des revendications precedentes, caracterise en 
30 ce que ladite electrode (3) affleurante est entrainee en 
rotation* 

5. Dispositif d' exploration (1) selon la 
revendication prec6dente, caracterise en ce que ladite 
35 electrode (3) affleurante est entrainee k une vitesse de 
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rotation telle que ladite Electrode (3) balaye au moins 360 
degrEs par tranche d'enfoncement dudit instrument de 
pEnEtration (2) dans la structure osseuse* 

« 

€*« Dispositif d 'exploration (1) selon la 
- revendicatioa- JL r ^ caraet&cisA. exu .-..C6l„. qu'. tL coppart^.. vise 
plurality d'Electrodes (3, 4, 7, 8, 9) affleurantes fixes 
espacEes angulairement et en ce que le inoyen de mesure 
d'ixnpEdance dElivre un signal correspondent & chacune 

10 desdites Electrodes (3, 4, 7, 8, 9)» 

► 

7. Dispositif . d' exploration (1) selon la 
revindication 6, caractErisE en ce que lesdites Electrodes 
(3, 4, 7, 8, 9) consistent en des contacts ponctuels 

15 espacEs longitudinaleaiant et angulairement . 

* 

8. Dispositif d' exploration (1) selon la 
revendication 6, caractErisE en ce que lesdites Electrodes 
(3> 4, 7, 8, 9) sont formEes de bandes longitudinales . 
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9, Dispositif d' exploration (1) selon I'une 
quelconque des revendications 6 k 8, caractErisE en ce que 
les Electrodes (3, 4, 7, 8, 9) sont rEparties autour de 
l'axe longitudinal de ^instrument de pEnEtration (2) . 



10 ♦ Dispositif d' exploration (1) selon l'une 

quelconque des revendications 6 St 9, caractErisE en ce que 

les Electrodes (3, 4, 7, 8, 9) sont disposEes 
symEtriquement par rapport & l'axe longitudinal dudit 
30 instrument de pEnEtration (2). 

11. Dispositif d' exploration (1) selon l'une 

quelconque des revendications 6 h 10, caractErisE en ce que 

lesdites Electrodes (3, A, 7, 8, 9) sont constituEes par 
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des tigas conductrices de section circulaire, semi- 
annulaire f rectangulaire et/ou triangulaire . 

12. Dispositif d f exploration (1) selon l'une 

5 quelconque des revendications 6 k 11, caracterise en ce que 

— teadifce^ ... eiectrodea „ aonfc... ...CGMtitufiea par ... „ des^ tigea-„ 

conductrices excentrees. 

13. Dispositif d' exploration (1) selon l'une 
quelconque des revendications precedences, caracterise en 
ce que ledit dispositif comporte (1) en outre au moins une 
Electrode disposes k 1 f extr6mite distale dudit instru me nt 
de penetration. 

14. Dispositif d' exploration (1) selon la 
revendication precedents, caracterise en ce que ledit 
dispositif (1) comporte deux electrodes disposes a 
1' extremite distale dudit instrument de penetration , 
lesdites electrodes etant constituees par des tiges 
conductrices de section circulaire concentrique , 

15. Dispositif d'exploration (1) selon l'une 
quelconque des revendications precedentes, caracterise en 
ce que ledit moyen de reperage consiste en un marquage 
visuel porte de preference sur la poignee <6) dudit 
dispositif d'exploration (1), 

16 . Dispositif • d ' exploration < 1 ) selon 1 ' one 
quelconque des revendications precedentes, caracterise en 
ce que le dispositif d'exploration (1) comporte une poignee 
(6) const! tuant ledit moyen de reperage. 

♦ . 

17. Dispositif d 'exploration (X) selon l'une 
quelconque des revendications precSdantes, caracterise en 
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ce qu'il comporte une poign£e conatituant ledit xaoyen de 
repdrage. 

18 • Dispositif d' exploration (1) selon l'une 
quelconque dea revendications prdcSdentes, caract&ris6 en 
- ce- . qui JX. comports ua^ can a l central... pauiL. Ja_ BAaaagfL...dfm 

instrument additionnel. 
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EXPLORATION DEVICE TO MONITOR THE PENETRATION 
OF AN INSTRUMENT IN AN ANATOMIC STRUCTURE 



* 

(0001 J The present invention refers to the field of spinal surgery. 

(0002] la surgery of the spine, for example for pedicular drilling, the bone cortex is often 
crossed, broken or damaged by the drilling instrument, that may then lead to the poor positioning 
of the pedicular screws. Following this poor positioning, the pedicular screws, inducing pain, 
paralysis, haemorrhage, etc, in the patient, may require another surgical intervention or, in 
certain cases, cause irreparable damage. 
[0003] We are familiar with patent application !^ 

device to monitor the penetration of an instrument (dill or other type of instniment) in the 
vertebra by measuring the differences in the electrical impedance during the penetration, so that 
the practitioner is constantly aware whether the end of the instrument is leaving the bone cortex 
and penetrating into a zone of soft tissue (marrow, nerves, tissue). In this case, the practitioner 
modifies the path of the penetration instrument in order to return to the bone cortex. 
[0004 J Sue* a device may also be used to detect the formation of a gap in the bone cortex 
during drilling. 

[0005J To facilitate the repositioning of the penetration instrument during a drilling operation 
(or similar type of operation such as taping, boring, etc,), but also to enable the proper 
positioning of foe pedicular screw or any other surgical instrument, the practitioner has to know 
fte exact position of the gaps formed during the drilling. 

fOOOtfJ The present invention therefore aims at proposing an exploration device indicating 
the position of the gaps formed during a drilling (or similar) operation. 



t 



(0007] For this purpose, the invention involves, according to its most general acceptance, an 
exploration device to monitor the penetration of an instrument in an anatomic structure, in 
particular bone structure, comprising a source of voltage supplying at least two electrodes and a 
means to measure the impedance between the aforementioned electrodes, and is it remarkable in 
that the aforementioned device includes a means of angular location formed by at least one 
electrode punctually coinciding with a peripheral surface of the aforementioned penetration 
instrument, the coinciding surface of the aforementioned electrode (3) whose position is set off 
fiom the longitudinal axis of the aforementioned instrument, as well as a means to detect the 
position of the aforementioned electrode (3). 

(0008J By punctual coincidence, we mean a contact surface partially and discontinually 
coinciding with the peripheral surface of the aforementioned penetration instrument. In 
particular, an angular contact surface, and by extension a tubular shape are not considered as 
providing punctual coincidence 



(00091 Depending on whether one desires taking lateral readings or readings at the end of the 
penetration instrument or laterally and at the end, respectively, the penetration instrument win be 
equipped with at least one electrode coinciding with the lateral surface of the aforementioned 
penetration instmment and/or at least one electrode coinciding with the peripheral surface of the 
distal end of the aforementioned penetration instrument 

(00101 Advantageously, the aforementioned coinciding electrode is driven in rotation, the 
aforementioned coinciding electrode being driven at speed of rotation so that it sweeps at least 
360 degrees per level of insertion of the aforementioned penetration instrument in the bone 
structure. 




{0011) Preferably, the aforementioned device comprises a plurality of angularly spaced 
coinciding fixed electrodes and that the means to measure the impedance delivers a signal 
corresponding to each of the aforementioned electrodes. 

J0012J Advantageously, the aforementioned electrodes consist of punctual contacts 
longitudinally and angularly spaced out. 

(0013J Advantageously, the aforementioned electrodes are formed by longitudinal strips. 
10014] According to one specific configuration of the invention, the electrodes are 
distributed around the longitudinal axis of the penetration instrument 

100151 Advantageously, the electrodes are symmetrically arranged with respect to the 
longitudinal axis of me aforementioned penetration instrument. 
{00161 Advantageously, the aforementioned elect 



semi-annular, rectangular and/or triangular section. In addition, they may consist of eccentric 
conducting rods. 

[0017] According to the realm of intervention in which the penetration instrument is used, 
the aforementioned device may comprise at least one electrode at its distal end(s). 
Advantageously, the aforementioned device comprises two electrodes arranged at the distal end 
of foe aforementioned penetration instrument, the aforementioned electrodes consisting of 
conducting rods of concentric circular section. 

{0018| Advantageously, the aforementioned means of detection consists of visual marking 

preferably on the handle of the aforementioned exploration device. Acwrding to one specific 

means of creation of the device, the aforementioned handle (6) forms the aforementioned means 
of detection. 
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[0019] Advantageously, the aforementioned device also comprises a central channel for the 
passage of an additional instrument. 

[0020J Now, the invention will better be understood using the following description that is 
only provided for explanatory purposes, with reference to the appended figures: 

figure 1 illustrates a diagram of an exploration device according to the invention; 

figure 2 illustrates a front cutaway view of the distal end of the penetration instrument 
according to a first configuration of the invention; 

figure 3 illustrates a longitudinal cutaway view of me penetration instrument according to 
a second configuration of the invention; 

figure 4 illustrates a front cutaway view of the distal end of the penetration instrument 
according to a third configuration of the invention; 

figure 5 illustrates a perspective view of the penetration instrument according to a fourth 
configuration of the invention; and 

figure 6 illustrates a longitudinal cutaway view of the penetration instrument according to 
a fifth configuration of the invention. 

[00211 According to the invention, the exploration device (1), illustrated in figure 1, is a 
device enabling the monitoring of the penetration of an instrument (2) in the bone structures of a 
human or animal body, the aforementioned structures presenting at least two different zones of 
electrical impedance. 

10022] The exploration device ( I) comprises a source of voltage (not represented) supplying 
at least two electrodes and a means to measure the impedance (not represented) between the 
aforementioned electrodes. 
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(0O23J At least one of the aforementioned electrodes is found on the aforementioned 
penetration instrument (2). 

(O024J The aforementioned device also comprises means of signalling producing a signal at 
the time of detection, by tmpedometer, a variation of impedance, and therefore the presence of a 
gap. The aforementioned means of signalling consist of the emission of a visual signal, such as a 
light, a sound signal, and/or a tactile signal (vibrator, etc.). 

(0025J According to one advantageous mode of creation of the invention, the aforementioned 
device also comprises means for the acquisition and visualisation of the position of the gaps 
during the penetration of the instrument (2) in the bone structure. 

(0026] According to the applications considered, the penetration instrument (2) may either be 
fixed, or manually driven in rotation by means of drive of the motor type (not represented). 
10027] Therefore, it may consist, in the first configuration, for example of a probe, a square 
tip, a spatula, a curette or other, and in the second configuration, for example of a screw, a drill, a 
tap, or other 

[0028J In the following sefction, the penetration instrument (2) consists of a probe (2). 
However, the configurations presented are of course applicable to the other penetration 
instruments mentioned above. 

(0029] Figured illustrates the first configuration of the probe (2) forming the aforementioned 
exploration device (1). 

[0030} In this first configuration, the penetration instrument (2) presents two eccentric 
electrodes (3, 4) of circular section at its distal end, electrode (3) being surrounded but separated 

■ 

fiom electrode (4) by an insulation ring (5), 



(0031) In this example, electrode (3) comprises the positive pole of the aforementioned 
electronic device, the negative pole of the aforementioned electronic device consisting of the 
electrode (4). It is obvious that this is only one example of a creation and that the man of the art 
may create an electronic device whose positive pole consists of the electrode (4) and the negative 
pole of the electrode (3) without going beyond the invention. 

(0032J Each electrode (3, 4) is arranged so as to coincide with the surface of die 
aforementioned penetration instrument (2). 

[0033) To avoid any disturbance of the signal, the surface of the central or internal electrode 
(3) coinciding with the surface of the aforementioned penetration instrument (2) remains 
relatively small with respect to the dimensions of the hole made in the bone cortex during the 
drilling (or other) operation 

[0034| Hie position of the electrode (3) is detected by specific marking on the 
aforementioned exploration device (i). Advantageously, the marking is carried out by means of 
the handle (6) of the aforementioned exploration device (1). It may, for example, consist of a 
visual signal, for example an arrow, represented on the handle (6). The marking may also 
consist of any means directly on fee handle (6), such as, for example, a specific shape of the 
aforementioned handle (6). 

10035] Therefore, during the penetration of the instrument (2) in the perforated bone 
structure, a signal is given off by the aforementioned means of signalling when a variation in 
impedance measured between the electrodes (3, 4) is detected by the impedometer, indicating the 
presence of a gap. 
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10036] Following this detection, the means of signalling emit a warning signal (visual, sound 
or tactile). The practitioner then knows that the electrode (3) from the penetration instrument is 
positioned in front of a gap. 

10O37J The practitioner then determines the direction of the gap with the mark corresponding 
to the position of the electrode (3) marked on the handle (6) of the aforementioned exploration 
device (1). 

{0038] In order to enable full scanning of the bone structure, the aforementioned penetration 
instrument (2) is endowed with a movement of rotation, the speed of rotation exceeding the 
speed of progress of the penetration instrument (2) in the bone structure. In other terms, the 
speed of rotation of the aforementioned instrument n\ ;« *w 



penetration instrument (2) sweeps at least 360 degrees by level of penetration. 

I0039J Figure 3 illustrates a second configuration of the probe (2) comprising the 

aforementioned exploration device (I), which enables the detection of gaps laterally arranged 

with respect to the body of the aforementioned penetration instrument (2). 

[0040] In this second configuration, the electrode (3) is positioned in the aforementioned 

penetration instrument (2) so as to punctually coincide with the lateral surface of the 

aforementioned penetration instrument (2). 

10041] As for the electrode (4), it is distributed on the rest of the lateral surface of the 
aforementioned penetration instrument (2), including its distal end. The aforementioned 
electrodes (3, 4) arte separated from each other by an insulant (5). 

10042] The principle of detection and the detennination of the direction of the gap are 
identical to that described above. 
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[0043| Figure 4 illustrates a third configuration of the probe (2) comprising the 
aforementioned exploration device (1), which enables detection of gaps arranged at the end of 
the aforementioned penetration insfaument (2). 

(0044J In this thM configuration, the penetration instrument (2) presents three electrodes (7, 
8, 9) of sensibly identical triangular section at the distal end. The aforementioned electrodes (7, 
8, 9) distributed around the longitudinal axis of the penetration instrument (2) are angularly 
spaced. Advantageously, the angular space is identical. 

10045] Since the position of the electrodes (7, 8, 9) is known by the construction, their 
arrangement on the distal end provides indications about the position of the gaps. In fact, the gap 
detected will be located between the two electrodes for which a signal is emitted. 
[0046J Sine* the number and triangular shape of the electrodes is given here by way of 
example, it is understood that the aforementioned penetration instrument (2) may present a 
greater number of electrodes and a shape other than triangular. The detennination of the 
direction of the gaps is all the more exact when the number of electrodes distributed at the end of 
the aforementioned instrument (2) is higher. 

[0047J Figure 5 illustrates another configuration of the probe (2), enabling detection of the 
gaps arranged at the end of the aforementioned penetration instrument (2), but also laterally. 
[0048] In this configuration, the aforementioned penetration instrument (2) consists of a 
plurality of electrodes coinciding with the lateral surface of the aforementioned penetration 

4 

instrument (2) and at the distal end of the aforementioned penetration instrument (2). 
10049] Since the position of each electrode is known, it is then possible, as in the third 
configuration, to determine the position of the gap by the emission of a signal by the 

ig to the electrode positioned in .front of the gap. 



impedometer conr 
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100501 In * e configurations presented above, the means to determine the position of the gaps 
consist of fixed electrodes. According to a specific configuration of the aforementioned 
penetration instrument (2) (not represented), the gaps may also be determined by means of one or 
several mobile electrodes. 

I0051J In addition, in the previous examples, the electrodes (3, 4) are respectively carried by 
the aforementioned penetration instrument (2). Of course, the aforementioned penetration 
instrument (2) may be equipped with only one electrode (3), the other electrode being positioned 
on the patient, and more specifically, on a surface other than the surgical wound, without going 
beyond the field of the invention. 

10052] As specified above, the configurations presented remain applicable to the other 
penetration instruments mentioned above. 

10053] ro particular, in the case where the penetration instrument (2) consists of a drill 
element, the aforementioned penetration instrument (2) may advantageously comprise at least 
one electrode (13) coinciding with the lateral surface of the aforementioned penetration 
instrument (2), as well as two electrodes (10, U) concentrically arranged at the distal end of the 
aforementioned penetration instrument (2) (figure 6). It is therefore possible, due to the 
configuration of the aforementioned penetration instrument (2) to detennine the presence and 
direction of a gap by means of electrodes (1 1 and 1 3), as well as prevent any possible perforation 
of the bone cortex using electrodes (10 and 11). For this purpose, the positioning of a lateral 
electrode consisting of a rod extending to the distal end should be avoided. If feet, it would be 
impossible, with such a configuration, to know whether the zone detected by the electrodes is 
lateral or distal. 



[0054] The invention is described above by way of example. It is understood that the man of 
the art is able to create different variants of the invention without going outside of the patent. 
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CLAIMS 



1. Exploration device (1) to monitor the penetration of an instrument (2) in an 
anatomic structure, in particular a bone structure, comprising a source of voltage supplying at 
least two electrodes (3, 4) and a means to measure the impedance between the aforementioned 
electrodes (3, 4), characterised in that the aforementioned device (1) comprises a means of 

« 

angular location formed by at least one electrode (3) punctually coinciding with a peripheral 
surface of the aforementioned penetration instrument (2), the coinciding surface of the 
aforementioned electrode (3) having a position set off from the longitudinal axis of the 
aforementioned instrument, as well as a means of detection of the position of the at least one 

t 

aforementioned electrode (3). 



2. Exploration device (I) according to claim 1, characterised in that the 
aforementioned electrode (3) punctually coincides with the lateral surface of the aforementioned 

* 

penetration instrument (2). 

3. Exploration device (1) according to claim 1 or claim 2, characterised in that the 
aforementioned electrode (3) punctually coincides with the peripheral surface of the distal end of 
the aforementioned penetration instrument (2), 

* 

4. Exploration device (1 ) according to any of the previous claims, characterised in 

■ * 

that the aforementioned coinciding electrode (3) is moved m rotation. 
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5. Exploration device (1) according to the previous claim, characterised in that the 
aforementioned coinciding electrode (3) is driven at a speed of rotation so that the 
aforementioned electrode (3) weeps at least 360 degrees per level of drilling of the 
aforementioned penetration instrument (2) in the bone structure. 

6. Exploration device (1) according to claim 1, characterised in that comprises a 
plurality of coinciding angularly spaced fixed electrodes (3, 4, 7, 8, 9) and that the means of 
measurement of the impedance delivers a signal corresponding to each of the aforementioned 
electrodes (3, 4, 7, 8, 9). 

7. Exploration device (1) according to claim 6, characterised in that the 
aforementioned electrodes (3, 4, 7, 8, 9) consist of longitudinally and angularly spaced punctual 
contacts, 

8. Exploration device (I) according to claim 6, characterised in that the 
aforementioned electrodes (3, 4, 7, 8, 9) are formed of longitudinal strips. 

■ 

9. Exploration device (1) according to any of claims 6 to 8, characterised in that the 
electrodes (3, 4, 7, 8, 9) are distributed around the longitudinal axis of the penetration instrument 
(2). 



12 



10. Exploration device (J ) according to any of claims 6 to 9, characterised in that the 
electrodes (3, 4, 7, 8, 9) are symmetrically arranged with respect to the longitudinal axis of the 
aforementioned penetration instrument (2). 

1 1 . Exploration device (1) according to any of claims 6 to 1 0, characterised in that the 
aforementioned electrodes (3, 4, 7, 8, 9) consist of conducing xods of circular, semi-annular, 
rectangular and/or triangular sectioa 

* 

12. Exploration device (1) according to any ofclaims 6 to 11, characterised in that the 
aforementioned electrodes are formed by eccentric conducing rods, 

13. Exploration device (I) according to any of the previous claims, characterised in 
that the aforementioned device (1) also comprises at least one electrode arranged at the distal end 
of the aforementioned penetration instrument 

14. Exploration device (1) according to the previous claim, characterised in that the 
aforementioned device (1) comprises two electrodes arranged at the distal end of the 
aforementioned penetration instrument, the aforementioned electrodes consisting of conducing 

* 

rods of concentric circular section. 

15. Exploration device (1) according to any of die previous claims, characterised in 

m 

that the aforementioned means of detection consists of a visual marking preferably on the handle 
(6) of the aforementioned exploration device (1). 
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16. Exploration device (1) according to any of the previous claims, characterised in 
that the exploration device (1) comprises a handle (6) forming the aforementioned means of 
detection. 

17. Exploration device (1) according to any of the previous claims, characterised in 
that it comprises a handle fonning the aforementioned means of detection. 

18. Exploration device (I) according to any of the previous claims, characterised in 
that it comprises a central channel for the passage of an additional instrument 
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SUBSTITUTE SPECIFICATION /Clean C«p Y ) 

EXPLORATION DEVICE TO MONITOR THE PENETRATION 
OF AN INSTRUMENT IN AN ANATOMIC STRUCTURE 

Related Application 

(0001 1 This is a §371 of International Application No. PCT/FR2005/000338, with an 
international filing date of February 11, 2005 (WO 2005/077282 AI, published August 25, 
2005), which is based on French Patent Application No. 04/01361, filed February 1 1, 2004. 

fe 

Technical Field 

[0002] This invention refers to the field of spinal surgery. 
Background 

[0003J In surgery of the spine, for example, for pedicular drilling, the bone cortex is often 
crossed, broken or damaged by the drilling instrument, that may then lead to poor positioning of 
the pedicular screws. Following this poor positioning, the pedicular screws, inducing pain, 
paralysis, haemorrhage, etc. in the patient, may require another surgical intervention or, in 
certain cases, cause irreparable damage, 

{0004J FR 2 835 732 discloses a device to monitor penetration of an instrument (drill or 

other type of instrument) in the vertebra by measuring the differences in the electrical impedance 

during penetration so that the practitioner is constantly aware whether the end of tie instrument 

is leaving the bone cortex and penetrating into a zone of soft tissue (marrow, nerves, tissue). In 

that case, the practitioner modifies the path of the penetration instrument to return to the bone 
cortex. 



[O005f Such a device may also be used to detect the formation of a gap in the bone cortex 
during drilling. 

(0006} To facilitate repositioning of the penetration instrument during a drilling operation (or 
similar type of operation such as tapping, boring, etc.), but also to enable proper positioning of 
the pedicular screw or any other surgical instrument, the practitioner has to know the exact 
position of the gaps formed during me drilling. 

(00O7I It could therefore be advantageous to provide an exploration device indicating the 
position of the gaps formed during a drilling (or similar) operation. 



Sv 



itftiiKi 



(0008] This invention relates to an exploration device to monitor the penetration of an 
instrument in an anatomic structure including at least two electrodes, a source of voltage 
supplying the at least two electrodes, a means for measuring impedance between the electrodes, 
means of angular location formed by at least one electrode punctually coinciding with 
peripheral surface of the penetration instrument, the coinciding surface of the electrode having a 
position set off fiom a longitudinal axis of the instrument, and means for detecting a position of 
the at least one electrode. 



a 
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Brief Description of the Drawings 

A 

(0009J Selected, representative aspects will be better understood using (he following 

description that is only provided for explanatory purposes, with reference to the appei * _ 
figures: 



Fig 1 is a diagram of an exploration device; 



Fig. 2 is a front cutaway view of the distal end of the penetration instrument according to 
one configuration; 

Fig. 3 is a longitudinal cutaway view of the penetration instrument acconiing to another 
configuration; 

Fig. 4 is a front cutaway view of the distal end of the penetration instrument according to 
still another configuration; 

Fig. 5 is a perspective view of the penetration instrument according to yet another 
configuration; and 

Fig. 6 is a longitudinal cutaway view of the penetration instrument according to a further 
configuration. 

Detailed Description 

[00101 We disclose exploration devices to monitor penetration of an instrument in an 
anatomic structure, in particular bone structure, comprising a source of voltage supplying at least 
two electrodes and a means to measure the impedance between the electrodes. The device 
includes a means of angular location formed by at least one electrode punctually coinciding with 
a peripheral surface of the penetration instalment, the coinciding surface of the electrode whose 
position is set off from the longitudinal axis of the instrument, as well as a means to detect the 
position ofthe electrode. 

[0011 J By "punctual coincidence" and. "punctually coinciding," we mean a contact surfece 
partially and discontinually coinciding with the peripheral surface of the aforementioned 
penetration instrument hi particular, an angular contact surface, and by extension a tubular 
shape are not considered as providing punctual coincidence. 



{00 12 J Depending on whether one desires talcing lateral readings or readings at the end of the 
penetration instrument or laterally and at the end, respectively, the penetration instrument may be 
equipped with at least one electrode coinciding with the lateral surface of the penetration 
instrument and/or at least one electrode coinciding with the peripheral surface of the distal end of 
the penetration instrument. 

{0013] Advantageously, the coinciding electrode is driven in rotation, the coinciding 
electrode being driven at speed of rotation so that it sweeps at least 360 degrees per level of 
insertion of the penetration instrument in the bone structure. 

[0014] The device may comprise a plurality of angularly spaced coinciding fixed electrodes 
and the means to measure the impedance delivers a signal corresponding to each of the 
electrodes. 

[0015] The electrodes may consist of punctual contacts longitudinally and angularly spaced 
out 

[001 6] The electrodes may be formed by longitudinal strips. 

{0017] According to one selected configuration, the electrodes are distributed around the 
longitudinal axis of the penetration instrument. 

[0018] The electrodes may be symmetrically arranged with respect to (he longitudinal axis of 
the penetration instrument 

[0019] The electrodes may consist of conducting rods of circular, semi-annular, rectangular 
and/or triangular section. In addition, they may consist of eccentric conducting rods. 
[0020] According to the realm of intervention in which the penetration instrument is used, 
the device may comprise at least one electrode at its distal end(s). The device may also comprise 



two electrodes arranged at the distal end of the penetration instrument, the electrodes consisting - 
of conducting rods of concentric circular section. 

100211 The means of detection may consist of visual marking preferably on the handle of the 
exploration device. According to one specific means of creation of the device, the handle forms 
the means of detection. 

[0022] The device may also comprise a central channel for the passage of an additional 
instrument 

10023] Turning now to the Drawings, the exploration device (I), illustrated in Fig- 1, is a 
device enabling the monitoring of the penetration of an instrument (2) in the bone structures of a 
human or animal body, the structures having at least two different zones of electrical impedance. 
(0024] The exploration device (1) comprises a source of voltage {not shown) supplying at 
least two electrodes and a means to measure the impedance between the electrodes. 
[0025] At least one of the electrodes is found on the penetration instrument (2). 
]0026] The device also comprises means for signalling producing a signal at the time of 
detection, by impedometer, a variation of impedance, and therefore the presence of a gap. The 
means for signalling includes emission of a visual signal, such as a light, a sound signal, and/or a 
tactile signal (vibrator, etc,), 

10027] The device may also comprise means for the acquisition and visualisation of the 
position of the gaps during penetration of the instrument (2) in the bone structure. 

* 

[0028] According to the applications considered, the penetration instrument (2) may either be 
fixed, or manually driven in rotation by means of drive of the motor type (not shown). 



[0O29J Therefore, it may include in one configuration, for example, of a probe, a square tip, 
spatula, a curette or other, and in a second configuration, for example, of a screw, a drill, a tap, 



or 



other. 



[0O30J In the following section, the penetration instrument (2) includes a probe (2). 
However, the configurations presented are of course applicable to other penetration instruments 
mentioned above. 

[0031J Fig. 2 illustrates one configuration of the probe (2) forming the exploration device 
O). 

[0032J in this configuration, the penetration instrument (2) has two eccentric electrodes (3, 4) 
of circular section at its distal end, electrode (3) being surrounded but separated from electrode 
(4) by an insulation ring (5). 

[0033J In this example, electrode (3) comprises the positive pole of the electronic device, the 
negative pole of the electronic device comprising the electrode (4). This is only one example of 
an electronic device whose positive pole includes the electrode (4) and the negative pole of the 
electrode (3). Variations are within the skill in the art 

[0034] Each electrode (3, 4) is arranged to coincide with the surface of the penetration 
instrument (2). 

[00351 To avoid any disturbance of the signal, the surface of the central or internal electrode 





OB 


* 





tins relatively small with 
respect to the dimensions of the hole made in (he bone cortex during (he drilling (or other) 
operation. 



[003«] The position of the electrode (3) is detected by specific marking on the exploration 
device (1). Advantageously, the marking is earned out by means of me handle (6) of the 



exploration device (1). It may, for example, include a visual signal, for example, an arrow, 
represented on the handle (6). The marking may also include any means directly on the handle 
(6), such as, for example, a specific shape of the handle (6). 

[0037} Therefore, during penetration of the instalment (2) in the perforated bone structure a 
signal is given off by the means for signalling when a variation to impedance measured between 
the electrodes (3, 4) is detected by the impedometer, i ndicating the presence of a gap. 
10038] Following such detection, the means for signalling emit a warning signal (visual, 
sound or tactile). The practitioner then knows that the electrode (3) from the penetration 
instrument is positioned to front of a gap. 



[0039J The practitioner then determines the direction of the gap with the mark corresponding 
to the position of the electrode (3) marked on the handle (6) of the exploration device (1). 
[0040] In order to enable full scanning of the bone structure, the penetration instrument (2) is 
endowed with a movement of rotation, the speed of rotation exceeding the speed of progress of 
the penetration instrument (2) to the bone structure. In other words, the speed of rotation of the 
instrument (2) is such that the aforementioned penetration instrument (2) sweeps at least 360 
degrees by level of penetration. 

[0041] Fig. 3 illustrates another configuration of the probe (2) comprising the exploration 
device (1), which enables detection of gaps laterally ananged with respect to the body of the 
penetration instrument (2). 

[0042] to this configuration, the electrode (3) is positioned to me penetration instrument (2) 
to punctually coincide with the lateral surface of the penetration 



en* (2). 



J0043J As for the electrode (4), it is distributed on the rest of the lateral surface of the • 
penetration instrument (2), including its distal end. The electrodes (3, 4) art separated from each 
other by an insulant (5). 

f0044] The principle of detection and the detennination of the direction of the gap are 
identical to that described above. 

[0045] Fig. 4 illustrates another configuration of the probe (2) comprising the exploration 
device (I), which enables detection of gaps arranged at the end of the penetration instrument (2). 
{00461 In this configuration, the penetration instrument (2) has three electrodes (7, 8, 9) of 
sensibly identical triangular section at the distal end. The electrodes (7, 8, 9) distributed around 
the longitudinal axis of the penetration instrument (2) are angularly spaced. Advantageously, the 
angular space is identical. 



(0047] Since the position of the electrodes (7, 8, 9) is known by the construction, their 
arrangement on the distal end provides indications about the position of the gaps. In feet, the gap 
detected will be located between the two electrodes for which a signal is emitted 
{0048J Since the number and triangular shape of the electrodes is given here by way of 
example, it is understood that the penetration instrument (2) may have a greater number of 
electrodes and a shape other than triangular. The detennination of the direction of the gaps is all 

* 

the more exact when the number of electrodes distributed at the end of the instrument (2) is 
higher. 

10049J Fig* 5 illustrates another configuration of the probe (2), enabling detection of the 
gaps arranged at the end of the penetratiou instrument (2), but also laterally. 



(0050J fa this configuration, the penetration instrument (2) includes a plurality of electrodes 
coinciding with the lateral surface of the penetration instrument (2) and at the distal end of the 
penetration instrument (2). 

[0O51J Since the position of each electrode is known, it is then possible to determine the 
position of the gap by the emission of a signal by the impedometer corresponding to the 
electrode positioned in front of the gap. 

(0052] In the configurations presented above, the means to determine the position of the gaps 
include fixed electrodes. Acecudfag to yet another configuration of the penetration instrument 
(2) (not shown), the gaps may also be detennined by means of one or several mobile electrodes. 
(0053) fa addition, in the previous examples, the electrodes (3, 4) are respectively carried by 
the penetration instrument (2). Of course, the penetration instrument (2) may be equipped with 

only one electrode (3), the other electrode being positioned on the patient, and more specifically, 

on a surface other than the surgical wound, without going beyond the field of the invention. 

(0054] As specified above, the configurations presented remain applicable to the other 

penetration instruments mentioned above. 

(0055] ^particular, in the case where thepenetration instrument (2) includes a drill element, 
me penetration instrument (2) may advantageously comprise at least one electrode (13) 
cemdding with the lateral surface of the penetration instrument (2), as weU as two electrodes 
(10, 1 1) conceiitrically arranged at the distal end of tie penetration instrument (2) (Pig. 6). It is 
therefore possible, due to the configuration of the penetration instrument (2) to determine the 
presence and direction of a gap by means of electrodes (I I and 13), as well as prevent any 
possible perforation of the bone cortex using electrodes (10 .and 1 1). For this purpose, the 

positioning of a lateral electrode consisting of a mA «vt f rt ai~*~x ^_ j ~\ i * • 



avoided. If fact, it would likely be impossible with such a configuration to know whether the ' 
zone detected by the electrodes is lateral or distal. 



one 



[0056] This disclosure is described above by way of example. It is understood that 
skilled in the art is able to create different variations of the structures described and/or shown 
without departing from the subject matter recited in the appended claims. 
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^r 1 !^,^23 LORAnQN DEVICB T0 * MOWMWiQ THE PENETRATION OF AN INSTRUMENT INTO AN ANATOM- 
ICAL STRUCTURE 

^UCTOREANA^QUE^^^™ 1 ^ ^ SUWI ° E reNETOATI0N D'UN INSTRUMENT DANS UNR 

(57) Abstract; The invention relates to an exploration device ( 1 ) for monitoring ihe pen- 
etration of an instrument (2) into an anatomical structure, particularly a bone stiucture. 
The inventive device comprises a voltage source which powers at least two electrodes 
(3, 4) and a means for measuring the impedance between said electrodes (3, 4). The in- 
vention is characterised in that the device (1) is equipped with an angular locating means 
comprising at least one electrode (3) which comes to the sar&ce at a point on a peripheral 
surface of the penetrating instrument (2), the position of said electrode (3) being offset 
in relation to the longitudinal axis of the instrument. 

(57) Abrege* i La prcsente invention se rapporte a on dispositif d'exploration (1) pour 
le suivi de la penetration d\m instrument (2) dans une structure anatomtquc. en particu- 
licr une structure osseuse, comportant une source de tension alimentant au moins deux 
e*lectrodes (3, 4)) et on moyen de mesore de 1 Impedance entre Icsdttcs Electrodes (3. 4), 
caracterise* en cc que ledit dispositif (1) comporte un moyen de localisation angulaire 
constitue* par au moins une Electrode (3) af2eurant poncruellemcnt une, surface pcriplje- 
rique dudit instrument de penetration (2), ladite 6Iectrode (3) prescntant une position 
decalec par rapport a Paxe longitudinal dudit instrument. 
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DISPOSITIF D' EXPLORATION POUR LB SUIVI DE LA PENETRATION 
D'UN INSTRUMENT DANS ONE STRUCTURE ANATOMIQUE 

La presente invention se rapporte au domaine de la 
5 chirurgie rachidienne. 

En chirurgie du rachis, par exemple lors du forage 
pediculaire, 11 est frequent que le cortex osseux soit 
traverse, casse ou 6bx6ch& par 1 ' instrument de forage, 
10 pouvant alors engendrer un roauvais positionnement des vis 
pediculaires . Suivant ce mauvais positionnement, les vis 
pediculaires , provoquent chez le patient des douleurs, 
, paralysies, hemorragies, etc, necessitant une nouvelle 
intervention chirurgicale, voire dans certains cas causant 
15 des dommages irreparables. 

On connalt de la demande de brevet PR2835732, deposee 
par le present demandeur, un dispositif permettant de 

suivre la penetration *d run instrument (instrument de forage 

» •■ 

20 ou autre) dans la vertSbre par la mesure des differences 
d' impedance eiectrique au fur et h mesure de la 
penetration, de sorte que le praticien sait, & chaque 
instant, si l'extremite de l r instrument sort du cortex 
osseux et pendtre dans une zone de tissus mous (moelle, 

25 nerfs, tissus). Dans ce cas, le praticien modifie la 
trajectoire de 1' instrument de penetration pour revenir 
dans le cortex osseux* 

Un tel dispositif permet ainsi de detecter la 
formation d'une brdche dans le cortex osseux au moment du 
3 0 forage ♦ 

Afin de faciliter le repositionnement de 1' instrument 
de penetration dans le cas d'une operation de forage (ou 
similaire, du type taraudage, pergage, „) , mais egalement 
de permettre un positionnement correct des vis pediculaires 
35 ou de tout autre instrument chirurgical, il s'avdre 
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necessaire pour le praticien de connaifcre la position 
exact© des brecbes formfies au cours du forage. 

La presente invention a done pour objet de proposer 
Tin dispositif d' exploration permettant d'indiquer la 
position des brfeches formSes au cours d'une operation de 
forage (ou similaire). 

A cet effet, 1 # invention concerne dans son 
acceptation la plus generale un dispositif d' exploration 
pour le suivi de la penetration d'un instrument dans une 
structure anatomigue, en particulier une structure osseuse r 
comportant une source de tension alimentant au moins deux 
electrodes et un moyen de mesure de 1' impedance entre 
lesdites electrodes, et elle est remarquable en ce que 
: ledit dispositif comporte un moyen de localisation 
angulaire constitue par au moins une eiec-trode affleurant 
ponctuellement une surface peripherique dudit instrument de 
penetration, la surface affleurante de ladite electrode (3) 
ayant une position decaiee par rapport k l'axe longitudinal 
dudit instrument, ainsi qu'un moyen de reperage de la 
position de ladite au moins electrode (3). 

Par affleurement ponctuel, on entendL une surface de 
contact affleurant de manidre partielle et: discontinue la 
surface peripherique dudit instrument de penetration. Ne 
constitue done notamment pas tin affleurement ponctuel, une 
surface de contact de forme annulaire, et par extension de 
forme tubulaire. 

Selon que 1'on souhaite effectuer des mesures 
lateralement ou en bout de 1 'instrument de penetration ou 
respectivement lateralement et en bout, 1' instrument de 
penetration sera equipe d'une au moins electrode affleurant 
la surface laterale dtidit instrument de penetration et/ou 
d'une au moins electrodes affleurant la surface 
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peripherique de l'extremite distale dudit instrument de 
penetration. 

Avantageusement, ladite Electrode affleurante est 
entrainee en rotation, ladite electrode affleurante etant 
5 entrainee & une vitesse de rotation telle qu'elle balaye au 
moxns 360 degres par tranche d'enfoncement dudit instrument 
de penetration dans la* structure osseuse. 

De preference, ledit dispositif comporte une 
plurality d'eiectrodes affleurantes fixes espacees 
10 angulairement et en ce que le moyen de mesure d r impedance 
deiivre un signal correspondant h chacune desdites 
electrodes . 

Avantageusement, lesdites electrodes consistent en 
des contacts ponctuels espaces longitudinalement et 
15 angulairement . 

Avantageusement, lesdites electrodes sont formees de 
bandes longitudinales . 

Selon une configuration particulidre de 1' invention, 
les electrodes sont reparoles autour de l'axe longitudinal 
20 de 1 'Instrument de penetration. 

Avantageusement, les electrodes sont: disposees 
symetriquement par rapport h l'axe longitudinal dudit 
instrument de penetration. 

Avantageusement, lesdites electrodes sont constitu6es 
25 par des tiges conductriqes de section circulaire, semi- 
annulaire, rectangulaire et/ou triangulaire . De m§me, elles 
peuvent etre constituees par des tiges conductrices 
excentrees • 

Selon le domaihe d ' intervention dans lequel est 
30 utilise 1' instrument de penetration, ledit dispositif 
pourra comporter h son(ses) extremite(s) distale(s) au 
moins une electrode. Avantageusement, ledit: dispositif 
comporte deux electrodes disposees k l'extremite distale 
dudit instrument de penetration, lesdites electrodes etant 
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constitues par des tiges conduotrices de section circuladre 
concentrique* 

* 

Avantageusement, ledit moyen de rep4rage consiste en 
un marquage visuel porte de preference sur la poignee dudit 
5 dispositif d' exploration* SeLon un mode de realisation 
particulier de 1' invention, ladite poignee (6) const i-tue 
ledit raoyen de reperage* 

Avantageusement,' ledit dLispositif comporte en outre 
un canal central pour le passage d'un instrument 
10 additionnel. 



On comprendra mieux l r invention a l f aide de la 
description, faite ci-aprfcs & fcitre purement explicatif , en 
reference aux figures annexees : 

15 - la figure 1 illustre une vue schematis6e d'un 

dispositif d' exploration selon 1' invention ; 

la figure 2 illustre une vue en coupe frontale de 
l'extremite distale. de 1 ' instrument de penetration seJLon 
une premidre configuration de L' invention ; 
20 " la figure 3 illmstre une vue en coiape 

longitudinale de 1 ' instrument de penetration selon une 
deuxiSme configuration de 1' indention ; 

la figure 4 illustre une vue en coupe frontale de 
l'extremite distale de 1' instalment de penetration selon 
25 une troisi&ne configuration de 1' invention ; 

la figure 5 illustre une vue en perspective de 
1 ' instrument de pene tratio n selon une quatrifeme 
configuration de l r invention ; et 

la figure 6 illustre une vue en coupe 
longitudinale de 1 'instrument de penetration selon une 
cinquieme configuration de 1 ' invention . 

Le dispositif d ' exploration (1) selon 1' invention, 
illustre figure 1, est un dispositif permettant le suivi de 
la penetration d'un Instrument (2) dans les structures 



30 



WO 2005/077282 



5 



PCT/FK2005/000338 



10 



osseuses d'un corps humain ou animal, lesdites structures 
presentant au moins deux zones d'impedance electrique 
dif f erentes . 

Le dispositif d ' exploration (1) comporte une source 
de tension (non representee) alimentant au moins deux 
electrodes et un moyen de mesure de 1' impedance (non 
represents ) entre lesdites electrodes. 

L'une au moins desdites electrodes est disposee sur 
ledit instrument de penetration (2). 

Ledit dispositif comporte en outre des moyens de 
signalisation produisant un signal lors de la detection, 
par l'impedancemetre, d'une variation d' impedance, et done 
de la presence d'une breche. Lesdits moyenB de 
signalisation consistent a 1 'emission d'un signal visuel, 
15 tel gu'un temoin lumineux, d'un signal sonore, et/ou d'un 
signal tactile (vibreur, «.), 

Selon un mode avantageux de realisation de 
.1 'invention, ledit dispositif comporte egalement des moyens 
d' acquisition et de visualisation de la position des 
20 brecnes au cours de la penetration de 1' instrument (2) dans 
la structure osseuse. 



Selon les applications envisagees, 1* instrument de 
penetration (2) peut §tre soit fixe, soit entraine en 
25 rotation manuellement ou par des moyens d ' entrainement du 
type moteur (non representes ) . 

Ainsi, il pourra s'agir, dans la premiere 
configuration, par exemple d'une sonde, d'une pointe 
carree, d'une spatule, d'une curette ou autre, et dans la 
30 seconde configuration, par exemple d'une vis, d'une meche 
de forage, de taraudage, ou autre. 

Dans la partie ci-aprds, If instrument de penetration 
(2) consiste en une sonde (2). Cependant les configurations 
presentees sont Men entendu applicables aux autres 
35 instruments de penetration mentionnes ci-dessus. 
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La figure 2 illustre une premiere configuration de la 
sonde (2) constituant ledit dispositif d 'exploration (l). 

Dans cette premiere configuration, 1 ' instrument de 
5 penetration (2) presente au niveau de son extremite 
distale, deux electrodes (3, 4) de section circulaire et 
excentrigue, 1' electrode (3) Etant entouree mais separee de 
1' electrode (4) par une couronne d 'isolant (5). 

L'electrode (3) constitue, dans cet exemple de 
10 realisation, le p61e positif dudit dispositif electronigue , 
le pdle negatif dudit dispositif Electronigue etant 
constitue par l'electrode (4). il est Men entendu Evident 
gu'il ne s'agit ici gue d'un exempILe de realisation, et gue 
l'homme du metier pourra r«§aliser un dispositif 
Electronigue dont le_ pdle positif sera constituE par 
i; Electrode {4) et le pdle nEgatif par 1' Electrode (3) sans 
pour autant sortir de 1' invention. 

Cnague Electrode (3, 4) est disposEe de sorte a 
affleurer la surface dudit instrument de pEnEtration (2). 

Afin d'Eviter toute perturbation du signal, la 
surface de 1 'Electrode centrale ou interne (3) affleurant 
la surface dudit instrument de pEnEtration (2) reste 
relativement petite par rapport aux dimensions du trou 
effectuE dans le cortex osseux lors de 1'opEration de 
25 forage (ou autre). 

La position de l'Electrode (3) est repErEe par un 
marguage spEcifigue sur ledit dispositif d ' exploration (1). 
Avantageusement, le marguage est offectuE au moyen de la 
poignEe (6) dudit dispositif d'exploration (1). n pourra 
s'agir par exemple d'une signalisa-tion visuelle, comme par 
exemple une flEche, reprEsentEe sur la poignEe (6). Le 
marguage pourra Etre rEalisE Egaleirtent au moyen directement 
de la poignEe (6), comme par exemple une forme spEcifigue 
de ladite la poignEe (6). 
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Ainsi, lors de la penetration de 1' instrument (2) 

dans la structure osseuse perforce, un signal est ends par 

lesdits raoyens de signalisation lorsgue une variation 

d' impedance mesuree entre les Electrodes <3 f 4) est 

detects par 1 ' impedanceroetre , indiquant la presence d'une 
breche . 

Suite a cette detection, les moyens de signalisation 

emettent un signal d'alerte (visuel, sonore, ou tactile). 

Le praticien sait a ce moment que 1' electrode (3) de 

1' instrument de penetration est positionnee devant une 
breche . 

Le praticien determine alors la direction de la 
brdche grace au repere correspondant au positionnement de 
1 'electrode (3) marque sur la poignee (6) dudit dispositif 
15 d 'exploration (1). , 

Afin de permettre un balayage complet de la structure 
osseuse, ledit instrument (2) de penetration est anime d'un 
mouyement de rotation, la vitesse de rotation etant 
superieure a la vitesse d'avancement del' instrument (2) de 
20 penetration dans la structure osseuse. Bn d'autres termes, 
la vitesse de rotation dudit instrument (2) sera telle que 
ledit instrument (2) de penetration balayera au moins 360 
degres par tranche d'enfoncement. 

25 La fi Srure 3 illustre une seconde configuration de la 

sonde (2) constituant ledit dispositif d ' exploration (1), 
laquelle permet de . detecter des brSches disposees 
lateralement par rapport au corps dudit instrument (2) de 
penetration. 

Dans cette seconde configuration, 1' electrode (3) est 
positionnee dans ledit instrument de penetration (2) de 
sorte a affleurer ponctuellement la surface laterale dudit 
instrument (2) de penetration. 

L'eiectrode (4), quant a elle, est repartie sur le 
35 reste de la surface laterale" restante dudit instrument (2) 
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de penetration, y compris son extremite distale. Lesdites 
electrodes (3, 4) sont separees 1'une de 1' autre par un 
isolant (5). 

Le principe de detection et de determination de la 
5 direction de la brdche est identique a celui expose 
precedemment . 

* 

La figure 4 illustre une troisiSme configuration de 
la sonde (2) constituant ledit dispositif d ' exploration 
10 (I), laquelle perraet de detecter des brdches disposees a 
1' extremite dudit instrument (2) de penetration. 

Dans cette troisi&ne configuration, 1' instrument de 
penetration (2) presente au niveau de son extremite distale 
trois electrodes (7, 8 r 9) de section triangulaire 
15 sensiblement identiques. Lesdites electrodes (7, 8, 9), 
reparties autour de 1'axe longitudinalement de 1' instrument 
(2) de penetration, sent espacees angulairement. 
. Avantageusement, 1 ' espiacement angulaire est identique. 

La position des electrodes (7, 8, 9) etant connue par 
20 construction, leur disposition sur l'extr6raite distale 
donne des indications sur la position des brdches. En 
effet, la brfeche detectee sera situee entre les deux 
electrodes pour lesquelles un signal est emis. 

Le nombre et la forme triangulaire des electrodes 
25 etant donne ici A titre d'exemple, il est entendu que ledit 
instrument (2) de penetration peut presenter des electrodes 
en nombre superieur et de forme autre que triangulaire. La 
determination de la direction des brSches sera d'autant 
plus precise que le nombre d 'electrodes reparties & 
30 1' extremite dudit instrument (2) sera eieve. 

La figure 5 illustre une autre configuration de la 
sonde (2), permettant de detecter des br&ches disposees h. 
1' extremite dudit instrument (2) de penetration, mais 
35 egalement lateralement . 
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Dans cette configuration, ledit instrument (2) de 
penetration est constitue d'une plurality d'eiectrodes 
disposees affleurantes a la surface laterale dudit 
instrument (2) de penetration et a 1 ' extremity distale 
5 dudit instrument (2). 

La position de chaque electrode 6tant connue, il est 
alors possible, comme pour la troisieme configuration, de 
determiner la position de la breche par 1' emission d'un 
signal par 1 ' impedancemetre correspondant a 1' Electrode 
10 positionnee face a la breche. 

Dans les configurations pr^cedemment presentees, les 
moyens de determination de la position des breches 
consistent en des electrodes fixes. Selon une configuration 
15 particuliere de 1 ' instrument (2) de penetration (non 
representee), la determination des breches pourra etre 
6galement effectuee au moyen d'une ou plusieurs electrodes 
mobiles. 

* 

20 De ni&ne, dans les exemples pr«§c6dents, les Electrodes 

(3, 4) sont portees respect ivement par ledit instrument de 
penetration (2). II va de soi que ledit instrument de 
penetration (2) pourra etre muni d'une seule electrode (3), 
1' autre electrode etant positionnee sur le patient, et plus 
particulierement sur une surface autre que la plaie 
operatoire, sans pour autant sortir du champ de 
1 ' invention . 

Comme cela a 6te precise precedemment , les 
30 configurations presentees restent applicables aux autres 
instruments de penetration mentionnes ci-dessus. 

En particulier, dans le cas ou 1' instrument (2) de 
penetration consiste en un element de forage, ledit 
instrument (2) de penetration pourra avantageusement 
35 comporter au moins une- electrode (13) affleurant la surface 
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latSrale dudit instrument (2) de penetration, ainsi que 
deux electrodes (10, 11) disposees concentriquement a 
l'extremite distale dudit instrument (2) de penetration 
(figure 6). II sera ainsi possible, de part la 
configuration dudit instrument (2) de penetration de 
determiner la presence et la direction d'une breche au 
moyen des electrodes (11 et 13), ainsi que de prevenir une 
eventuelle perforation du cortex osseux au moyen deB 
electrodes (10 et 11). A cet effet, il devra etre evite de 
positionner une electrode laterale consistant en une tige 
allant jusgu'a 1' extremity distale. II serait en effet 
impossible, avec une telle configuration, de savoir Hi la 
zone detectee par les electrodes est laterale ou distale. 

L' invention est d§crite dans ce qui prficdde & titre 
d'exemple. II est entendu que l'hoxnme du metier est h m&ne 
de rSaliser diff^rentes variantes de V invention sans pour 
autant sortir du cadre du brevet . . 
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1. Dispositif d' exploration (1) pour le suivi de la 
penetration d'un instrument (2) dans une structure 
anatomique, en particuiier une structure osseuse, 
comportant une source de tension alimentant au moins deux 
Electrodes (3, 4) et un moyen de mesure de 1' impedance 
entre lesdites electrodes (3, 4), caractErisE en ce que 
ledit dispositif (1) comports un moyen de localisation 
angulaire constitue par au moins une Electrode (3) 
affleurant ponctuellement une surface pEriphErique dudit 
instrument de penetration (2), la surface affleurante de 
ladite Electrode (3) ayant une position decalie par rapport 
a l'axe longitudinal dudit instrument, ainsi qu'un moyen de 
15 reperage de la position de ladite au moins Electrode (3). 

f 

: 2, Dispositif d exploration (1) selon la 

revendication 1, caractSris6 en ce que ladite Electrode (3) 
- af f leure ponctuellement la surface laterals dudit 
20 instrument de p€n6tration (2), 

3. Dispositif d ' exploration (l) selon la 

revendication 1 ou la revendication 2, caractErisE en ce 

que ladite Electrode (3) aff leure ponctuellement la surface 

25 pEripherique de 1'extrEmitE distale dudit instrument de 
pEnEtration (2). 

4. Dispositif d'exploration (1) selon l'une 
quelcongue des revendications prEcEdentes, caractErisE en 
ce que ladite Electrode (3) affleurante est entrainEe en 
rotation . 



30 



5. Dispositif d'exploration (1) selon la 
revendication prEcedente, caractErisE en ce que ladite 
35 Electrode (3) affleurante est entrainEe a une Vitesse de 
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rotation telle que ladite Electrode (3) balaye au moins 360 
degres par tranche d'enfoncement dudit instrument de 
penetration (2) dans la structure osseuse. 

5 G. Dispositif d' exploration (1) selon la 

revendication 1, caracterise en ce qu'il comporte une 
plurality d'eiectrodes (3, 4, 7, 8, 9) affleurantes fixes 
espacees angulairement et en ce que le moyen de mesure 
d'jjnp^dance deiivre un signal correspondant h chacune 
10 desdites electrodes (3, 4, 7, 8, 9)* 

» 

7. Dispositif d' exploration (1) selon la 
revendication 6, caracterise en ce que lesdites electrodes 
(3 r 4, 7, 8, 9) consistent en des contacts ponctuels 

15 espaces longitudinalement et angulairement. 

8. Dispositif d' exploration (1) selon la 
revendication 6, caracterise en ce que lesdites electrodes 
(3/ 4, 7, 8 f 9) sont formees de bandes longitudinales • . 



20 
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9- Dispositif d' exploration (1) selon l'une 
quelconque des revendications 6 & 8, caracterise en ce que 
les electrodes (3, 4, 7, 8, 9) sont reparties autour de 
1'axe longitudinal de 1 'instrument de penetration (2). 



10, Dispositif d'exploration (1) selon l'une 
quelconque des revendications 6^9, caracterise en ce que 
les electrodes (3, 4, 7, 8, 9) sont disposees 
symetriquement par rapport h l'axe longitudinal dudit 

30 instrument de penetration (2). 

11. Dispositif d'exploration (1) selon l'une 
quelconque des revendications 6 & 10, caracterise en ce que 
lesdites electrodes (3, 4, 7, 8, 9) sont constituees par 
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des tiges conductrices de section circulaire r serai- 
annulaire, rectangulaire et/ou triangulaire. 

12. Dispositif d'exploration (1) selon l'une 
quelconque des revendications 6 & 11, caract6ris6 en ce que 
lesdites Electrodes . sont constitutes par des tiges 
conductrices excentrSes. 



13 • Dispositif d'exploration (1) selon l'une 
quelconque des revendications prfiCfSdentes, caract6ris§ en 
ce que ledit dispositif comporte (1) en outre au raoins une 
Electrode disposSe h l'extr&nitS distale dudit instrument 
de penetration • 

14. Dispositif d'exploration (1) selon la 
revendication precedente, caracterise en ce que. ledit 
dispositif (1) comporte deux electrodes disposees a 
l'extremite distale dudit instrument de penetration, 
lesdites electrodes etant constitutes par des tiges 
conductrices de section circulaire concentrigue . 

15. Dispositif d'exploration (1) selon l'une 

* 

quelconque des revendications precedentes, caracterise en 
ce que ledit moyen de reperage consiste en un marquage 
visuel porte de preference sur la poignee (6) dudit 
dispositif d'exploration (1). 

16. Dispositif • d'exploration (1) selon l'une 
guelcongue des revendications precedentes, caracterise en 
ce que le dispositif d'exploration (1) comporte une poign<5e 
(6) constituent ledit moyen de reperage. 



17. Dispositif d'exploration (1) selon l'une 
quelconque des revendications precSdentes, caracterise en 
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ce qu'il comporte une poignee constituant ledit moyen de 
rep§r age . 

18. Dispositif d 'exploration (1) selon l'une 
quelcongue des revindications prec.§dentes , oaracterise en 
ce qu'il comporte un canal central pour le passage d'un 
instrument additionnel. 
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Fig. 3 
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Fig. 5 
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EMC: EV 548524558 US 



EXPLORATION DEVICE TO MONITOR THE PENETRATION 
OF AN INSTRUMENT IN AN ANATOMIC STRUCTURE 



J0001 J The present invention refers to the field of spina! surgery. 

(0002] In surgery of tho spine, for example for pedicular drilling, the bone cortex is often 
crossed, broken or damaged by the drilling instrument, that may then lead to the poor positioning 
of the pedicular screws. Following this poor positioning, the pedicular screws, inducing pain, 
paralysis, haemorrhage, etc. in the patient, may require another surgical intervention or, in 
certain cases, cause irreparable damage. 

[0003] We are familiar with patent application FR2835732, filed by the present applicant, a 
device to monitor the penetration of an instrument (dill or other type of instrument) in the 
vertebra.by measuring the differences in the electrical impedance during the penetration, so that 
the practitioner is constantly aware whether the end of the instrument is leaving the bone cortex 
and penetrating into a zone of soft tissue (marrow, nerves, tissue). In this case, the practitioner 
modifies the path of the penetration instrument in order to return to the bone cortex. 
r0004] Such a device may also be used to detect the formation of a gap in the bone cortex 
during drilling. 

r0005J To facilitate the repositioning of the penetration instrument during a drilling operation 
(or similar type of operation such as tapping, boring, etc.), but also to enable the proper 
positioning of the pedicular screw or any other surgical mstrument, the practitioner has to know 
the exact position of the gaps formed during the drilling. 

[0006] The present invention therefore aims at proposing an exploration device indicating 
the position of the gaps formed during a drilling (or similar) operation. 



in 
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10007] For this purpose, the invention involves, according to its most general acceptance, an 
expiration device to monitor the penetration of an instrument in an anatomic structure, i 
particular bone structure, comprising a source of voltage supplying at least two electrodes and 
means to measure the impedance between the aforementioned electrodes, and is it remarkable in 
that the aforementioned device includes a means of angular location formed by at least one 
electrode punctually coinciding with a peripheral surface of the aforementioned penetration 
instrument, the coinciding surface of the aforementioned electrode (3) whose position is set off 
fiom the longitudinal axis of the aforementioned instrument, as well as a means to detect the 
position of the aforementioned electrode (3). 

■ * 

fOOOSJ By punctual coincidence, we mean a contact surface partially and discontinually 
coinciding with the peripheral surface of the aforementioned penetration instrument. In 
particular, an angular contact surface, and by extension a tubular shape are not considered as 
.providing punctual coincidence, 

10009] Depending on whether one desires taking lateral readings or readings at the end of the 
penetration instrument or laterally and at the end, respectively, the penetration instrument will be 
equipped with at least one electrode coinciding with the lateral surface of the aforementioned 
penetration instrument and/or at least one electrode comciding with the peripheral surface of the 
distal end of the aforementioned penetration instrument 

r0010] Advantageously, the aforementioned coinciding electrode is driven in rotation, the 
aforementioned coinciding electrode being driven at speed of rotation so that it sweeps at least 
360 degrees per level of insertion of the aforementioned penetration mstrument in the bone 
structure. 
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1001 1| Preferably, the aforemeationed device comprises a plurality of angularly spaced 
coinciding fixed electrodes and that the means to measure the impedance delivers a signal 
corresponding to each of the aforementioned electrodes. 

■ 

T0012J Advantageously, the aforementioned electrodes consist of punctual contacts 
longitudinally and angularly spaced out. 

10013] Advantageously, the aforementioned electrodes are formed by longitudinal strips. 
[0014J According to one specific configuration of the invention, the electrodes are 
distributed around the longitudinal axis of the penetration instrument. 

1001 S] Advantageously, the electrodes are symmetrically arranged with respect to the 
longitudinal axis of the aforementioned penetration instrument. 

[00161 . Advantageously, the aforementioned electrodes consist of conducting rods of circular, 
semi-annular, rectangular and/or triangular section. In addition, they may consist of eccentric 
conducting rods. 

1001 7J According to the realm of intervention in which the penetration instrument is used, 
the aforementioned device may comprise at least one electrode at its distal end(s). 
Advantageously, the aforementioned device comprises two electrodes arranged at the distal end 
of the aforementioned penetration instrument, the aforementioned electrodes consisting of 
conducting rods of concentric circular section. 

f0018] Advantageously, the aforementioned means of detection consists of visual marking 
preferably on the handle of the aforementioned exploration device. According to one specific 
means of creation of the device, the aforementioned handle (6) forms the aforementioned means 
of detection. 
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(0019] Advantageously, the aforementioned device also comprises a central channel for the 
passage of an additional instrument. 
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10020) Now, the invention will better be understood using the following description that 
only provided for explanatory purposes, with reference to the appended figures: 

figure 1 illustrates a diagram of an exploration device acooiding to the invention; 

figure 2 illustrates a front cutaway view of the distal end of the penetration instrument 
according to a first configuration of the invention; 

figure 3 illustrates a longitudinal cutaway view of the penetration instrument according to 
a second configuration of the invention; 

figure 4 illustrates a front cutaway view of the distal end of the penetration instrument 
according to a third configuration of the invention} 

figure 5 illustrates a perspective view of the penetration instrument according to a fourth 
configuration of the invention; and 

figure 6 illustrates a longitudinal cutaway view of the penetration instrument according to 
a fifth configuration of the invention. 

I0021J According to the invention, the exploration device (1), illustrated in figure 1, is a 
device enabling the monitoring of the penetration of an instrument (2) in the bone structures of a 

human or animal body, the aforementioned structures presenting at least two different zones of 

electrical impedance. 

J0022J The exploration device (1) comprises a source of voltage (not represented) supplying 
at least two electrodes and a means to measure the impedance (not represented) between the 
aforementioned electrodes. 
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[0023] At least one of the aforementioned electrodes is found on the aforementioned 
penetration instrument (2). 

f0024J The aforementioned device also comprises means of signalling producing a signal at 
the time of detection, by impedometer, a variation of impedance, and therefore the presence of a 
gap. The aforementioned means of signalling consist of the emission of a visual signal, .such as a 
light, a sound signal, and/or a tactile signal (vibrator, etc.). 

10025) According to one advantageous mode of creation of the invention, the aforementioned 
device also comprises means for the acquisition and visualisation of the position of the gaps 
during the penetration of the instrument (2) in the bone structure. 

(0026] According to the applications considered, the penetration instrument (2) may either be 
fixed, or manually driven in rotation by means of drive of the motor type (not represented). 
[00271 Therefore, it may consist, in the first configuration, for example of a probe, a square 
tip, a spatula, a curette or other, and in the second configuration, for example of a screw, a drill, a 
tap, or other. 

[0028J In the following section, the penetration instrument (2) consists of a probe (2). 
However, the configurations presented are of course applicable to the other penetration 
instruments mentioned above. 

10029J Figure 2 illustrates the first configuration of the probe (2) forming the aforementioned 
, exploration device (1). 

f0030J In this first configuration, the penetration instrument (2) presents two eccentric 
electrodes (3, 4) of circular section at its distal end, electrode (3) being surrounded but separated 
from electrode (4) by an insulation ring (5). 
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(0031 J In this example, electrode (3) comprises the positive pole of the aforementioned 
electronic device, the negative pole of the aforementioned electronic device consisting of die 
electrode (4). It is obvious that this is only one example of a creation and that the man of the art 
may create an electronic device whose positive pole consists of the electrode (4) and the negative 
pole of the.electrode (3) without going beyond the invention. 

10032J Each electrode (3, 4) is arranged so as to coincide with die surface of the 
aforementioned penetration instrument (2). 

10033] To avoid any disturbance of the signal, the surface of the central or internal electrode 
(3) coinciding with the surface of the aforementioned penetration instrument (2) remains 
relatively small with respect to the dimensions of the hole made in the bone cortex during the 
drilling (or other) operation. 

•10034) The position of the electrode (3) is detected by specific marking on the 
aforementioned exploration device (1). Advantageously, the maricing is carried out by means of 
the handle (6) of the aforementioned exploration device (1). It may, for example, consist of a 
visual signal, for example an arrow, represented on the handle (6> The maridng may also 
consist of any means directly on the handle (6), such as, for example, a specific shape of the 
aforementioned handle (6). 

[0035] Therefore, during the penetration of the instrument (2) in the perforated bone 
structure, a signal is given off by the aforementioned means of signalling when a variation in 
impedance measured between the electrodes (3, 4) is detected by the impedometer, indicating the 
presence of a gap. 
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[00361 Following this detection, the means of signalling emit a warning signal (visual, sound 
or tactile). The practitioner then knows that the electrode (3) from the penetration instrument is 
positioned in front of a gap. 

(0037J The practitioner then determines the direction of the gap with the mark corresponding 
to the position of the electrode (3) marked on the handle (6) of the aforementioned exploration 
device (I). 

J0G38] fa oider to enable full scanning of the bone structure, the aforementioned penetration 
instrument (2) is endowed with a movement of rotation, the speed of rotation exceeding the 
speed of progress of the penetration instrument (2) in the bone structure. In other terms, the 
speed of rotation of the aforementioned instrument (2) is such that the aforementioned 

penetration instrament (2) sweeps at least 360 degrees by level of penetration. 

f0039J Figure 3 illustrates a second configuration of the probe (2) comprising the 

aforementioned exploration device (1), which enables the detection of gaps laterally arranged 

with respect to the body of the aforementioned penetration instrument (2). 

100401 In this second configuration, the electrode (3) is positioned in the aforementioned 

penetration instrument (2) so as to punctually coincide with the lateral surface of the 

aforementioned penetration instrument (2). 

(00411 As for the electrode (4), it is distributed on the rest of the lateral surface of the 
aforementioned penetration instrument (2), including its distal end. The aforementioned 
electrodes (3, 4) arte separated from each other by an insulant (5). 

(0042J The principle of detection and the detenntnation of the direction of the gap are 
identical to that described above. 
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(00431 Figure 4 illustrates a third configuration of the probe (2) comprising the 
aforementioned exploration device (1), which enables detection of gaps arranged at the end of 
the aforementioned penetration instrument (2). 

[0044] In this third configuration, the penetration instalment (2) presents three electrodes (7, 
8, 9) of sensibly identical triangular section at the distal end. The aforementioned electrodes (7, 
8, 9) distributed around the longitudinal axis of the penetration instrument (2) are angularly 
spaced. Advantageously, the angular space is identical. 

I004SJ Since the position of the electrodes (7, 8, 9) is known by the construction, their 
arrangement on the distal end provides indications about the position of the gaps. In fact, the gap 
detected will be located between the two electrodes for which a signal is emitted. 
[00461 Since the number and triangular shape of the electrodes is given here by way of 
example, it is understood that the aforementioned penetration instrument (2) may present a 
greater number of electrodes and a shape other than triangular. The deteimination of the 
direction of the gaps is all the more exact when the number of electrodes distributed at the end of 
the aforementioned instrument (2) is higher. 

(0047J Figure 5 illustrates another configuration of the probe (2), enabling detection of the 
gaps arranged at the end of the aforementioned penetration instrument (2), but also lateraUy. 
(0048] In this configuration, the aforementioned penetration instrument (2) consists of a 
plurality of electrodes coinciding with the lateral surface of the aforementioned penetration 
instrument (2) and at the distal end of the aforementioned penetration instrument (2). 
(0049) Since the position of each electrode is known, it is men possible, as in the third 
configuration, to detennine the position of the gap by the emission of a signal by the 
impedometer corresponding to the electrode positioned in front of the gap. 
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(OO50J In the configurations presented above, the means to determine the position of the gaps 
consist of fixed electrodes. According to a specific configuration of the aforementioned 
penetration instrument (2) (not represented), the gaps may also be determined by means of one or 
several mobile electrodes. 

10051] In addition, in the previous examples, the electrodes (3, 4) are respectively carried by 
the aforementioned penetration instrument (2). Of course, the aforementioned penetration 
instrument (2) may be equipped with only one electrode (3), the other electrode being positioned 
on the patient, and more specifically, on a surface other than the surgical wound, without going 
beyond the field of the invention. 

10052J As specified above, the configurations presented remain applicable to the other 
penetration instruments mentioned above. 

[0053] In particular, in the case where the penetration instrument (2) consists of a drill 

element/the aforementioned penetration instrument (2) may advantageously comprise at least 

one electrode (13) comciding with the lateral surface of the aforementioned penetration 

instrument (2), as well as two electrodes (10, 11) concentrically arranged at the distal end of the 

aforementioned penetration instrument (2) (figure 6). It is therefore possible, due to the 

configuration of the aforementioned penetration instrument (2) to determine the presence and 

direction of a gap by means of electrodes (1 1 and 13), as well as prevent any possible perforation 

of the bone cortex using electrodes (10 and 11). For this purpose, the positioning of a lateral 

electrode consisting of a rod extending to the distal end should be avoided. If feet, it would be 

impossible, with such a configuration, to know whether the zone detected by the electrodes is 
lateral or distal. 



9 



[0054J The invention is described above by way of example. It is understood that the rm 
the art is able to create different variants of the invention without going outside of the patent. 
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CLAIMS 



1. Exploration device (1) to monitor the penetration of an instrument (2) in an 
anatomic structure, in particular a bone structure, comprising a source of voltage supplying at 
least two electrodes (3, 4) and a means to measure the impedance between the aforementioned 
electrodes (3, 4), characterised in that the aforementioned device (1) comprises a means of 
angular location foimed by at least one electrode (3) punctually coinciding with a peripheral 
surface of the aforementioned penetration instrument (2), the coinciding surface of the 
aforementioned electrode (3) having a position set off from the longitudinal axis of the 
aforementioned instrument, as well as a means of detection of the position of the at least one 
aforementioned electrode (3). 



2. Exploration device (1) according to claim 1, characterised in that the 
aforementioned electrode (3) punctually coincides with the lateral surface of the aforementioned 
penetration instrument (2). 



3. Exploration device (1) according to claim 1 or claim 2, characterised in that the 
aforementioned electrode (3) punctually coincides with the peripheral surface of the distal end of 
the aforementioned penetration instrument (2). 



4. Exploration device (I) according to any of the previous claims, characterised in 
that the aforementioned coinciding electrode (3) is moved in rotation. 
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5. Exploration device (1 ) according to the previous claim, characterised in that the 
aforementioned coinciding electrode (3) is driven at a speed of rotation so that the 
aforementioned electrode (3) sweeps at least 360 degrees per level of drilling of the 
aforementioned penetration instrument (2) in the bone structure. 



6. Exploration device (1) according to claim 1, characterised in that comprises a 
plurality of coinciding angularly spaced fixed electrodes (3, 4, 7, 8, 9) and that the means of 
measurement of the impedance delivers a signal corresponding to each of the aforementioned 
electrodes (3, 4, 7, 8, 9). 
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7. Exploration device (1) according to claim 6, characterised in. that the 
aforementioned electrodes (3, 4, 7, 8, 9) consist of longitudinally and angularly spaced puncmal 
contacts. 



8. Exploration device (1) accoKlmg to claim 6, characterised in that the 
aforementioned electrodes (3, 4, 7, 8, 9) are formed of longitudinal strips. 



9. Exploration device (1) according to any of claims 6 to 8, characterised in that the 
electrodes (3, 4, 7, 8, 9) are distributed around the longitudinal axis of the penetration instrument 
(2). 
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10. Exploration device (I) according to any of claims 6 to 9, characterised in that the 
electrodes (3, 4, 7, 8, 9) are symmetrically arranged with respect to the longitudinal axis of the 
aforementioned penetration instrument (2). 

1 1 . Exploration device (1) according to any of claims 6 to 10, characterised in that the 
aforementioned electrodes (3, 4, 7, 8, 9) consist of conducing rods of circular, semi-annular, 
rectangular and/or triangular section. 



12. Exploration device (1) according to any of claims 6 to 1 1, characterised in that the 
aforementioned electrodes are formed by eccentric conducing rods. 



13. Exploration device (1) according to any of the previous claims, characterised in 
that the aforementioned device (1) aJso comprises at least one electrode arranged at the distal end 
of the aforementioned penetration instrument 



14. Exploration device (1) according to the previous claim, characterised in that the 
aforementioned device (1) comprises two electrodes arranged at foe distal end of the 
aforementioned penetration instrument, foe aforementioned electrodes consisting of conducing 
rods of concentric circular section. 



15. Exploration device (1) according to any of the previous claims, characterised in 
that the aforementioned means of detection consists of a visual marking preferably on the handle 
(6) of the aforementioned exploration device (1). 
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16. Exploration device (!) according to any of the previous claims, characterised in 
that the exploration device (1) comprises a handle (6) forming the aforementioned means of 
detection. 



17. Exploration device (1) according to any of the previous claims, characterised in 
that it comprises a handle forming the aforementioned means of detection. 



18, Exploration device (1) according to any of the previous claims, characterised in 
that it comprises a centra] channel for the passage of an additional instrument 
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SUBSTITUTE SPEC IFICATION (CA**n Tnpy) 

EXPLORATION DEVICE TO MONITOR THE PENETRATION 
OF AN INSTRUMENT IN AN ANATOMIC STRUCTURE 

Related Application 

(00O1J This is a §371 of International Application No. PCT/FR2005/000338, with an 
international filing date of February 11, 2005 (WO 2005/077282 Ai, published August 25, 
2005), which is based on French Patent Application No. 04/01361, filed February 1 1 , 2004. 

Technical Field 

(0002] This invention refers to the field of spinal surgery. 
Background 

[0003J hi surgery of the spine, for example, for pedicular drilling, the bone cortex is often 
crossed, broken or damaged by the drilling instrument, that may then lead to poor positioning of 
the pedicular screws. Following this poor positioning, the pedicular screws, inducing pain, 
paralysis, haemonhage, etc. in the patient, may require another surgical intervention or, in 
certain cases, cause irreparable damage. 

[0004J FR 2 835 732 discloses jx device to monitor penetration of an instrument (drill or 
other type of instrument) in the vertebra by measuring the differences in the electrical impedance 
during penetration so that die practitioner is constantly aware whether the end of the instrument 
is leaving the bone cortex and penetrating into a zone of soft tissue (marrow, nerves, tissue). In 
that case, the practitioner modifies the path of the penetration instrument to return to the bone 
cortex. 



100051 Such a device may also be used to detect the formation of a gap in the bone cortex 
during drilling. 

(0006J To facilitate repositioning of the penetration instrument during a drilling operation (or 
similar type of operation such as tapping, boring, etc.), but also to enable proper positioning of 
the pedicular screw or any other surgical instrument, the practitioner has to know the exact 
position of the gaps formed during the drilling. 

(00071 It could therefore be advantageous to provide an exploration device indicating the 
position of the gaps formed during a drilling (or similar) operation. 
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Summary 

I0008J This invention relates to an exploration device to monitor the penetration of 
instrument in an anatomic structure including at least two electrodes, a source of voltage 
supplying the at least two electrodes, a means for measuring impedance between the electrodes, a 
means of angular location formed by at least one electrode punctually coinciding with a 
peripheral surface of the penetration instrument, the coinciding surface of the electrode having a 
position set off from a longitudinal axis of fee instrument, and means for detecting a position of 
the at least one electrode. 



Brief Description of the Drawings 

10009] Selected, representative aspects will be better understood using the following 
description that is only provided for explanatoiy puiposes, with reference to the appended 
figures; 

Fig. 1 is a diagram of an exploration device; 



Fig. 2 is a front cutaway view of the distal end of the penetration instrument according to 
one configuration; 

Fig. 3 is a longitudinal cutaway view of the penetration instrument according to another 
configuration; 

Fig. 4 is a front cutaway view of the distal end of the penetration instrument according to 
still another configuration; 

Fig. 5 is a perspective view of the penetration insfrument according to yet another 
configuration; and 

Fig. 6 is a longitudinal cutaway view of the penetration instrument according to a further 
configuration. 



Detailed Description 

I0010J We disclose exploration devices to monitor penetration of. an instrument in an 
anatomic structure, in particular hone structure, comprising a source of voltage supplying at least 
two electrodes and a means to measure the impedance between the electrodes. The device 
includes a means of angular location formed by at least one electrode punctually coinciding with 
a peripheral surface of the penetration instalment, the coinciding surfece of the electrode whose 
position is set off from the longitodinal axis of the instrument, as well as a means to detect the 
position of the electrode. 

fOOHJ By "punctual coincidence" and "punctually coinciding," we mean a contact surface 
partially and diseontinually coinciding with the peripheral surfece of the aforementioned 
penetration instrument In particular, an angular contact surfece, and by extension a tubular 
shape are not considered as providing punctual coincidence. 



{0012] Depending on whether one desires taking lateral readings or readings at the end of the 
penetration instrument or laterally and at the end, respectively, the penetration instrument may be 
equipped with at least one electrode coinciding with the lateral surface of the penetration 
instrument and/or at least one electrode coinciding with the peripheral surface of the distal end of 
the penetration instrument. 

10013] Advantageously, the coinciding electrode is driven in rotation, the coinciding 
electrode being driven at speed of rotation so that it sweeps at least 360 degrees per level of 
insertion of the penetration instrument in the bone structure. 

[0014] The device may comprise a plurality of angularly spaced coinciding fixed electrodes 
and the means to measure the impedance delivers a signal corresponding to each of the 
electrodes. 

{0015J The electrodes may consist of punctual contacts longitudinally and angularly spaced 
out 

fOOloJ The electrodes may be formed by longitudinal strips. 

[0017] According to one selected configuration, the electrodes are distributed around the 
longitudinal axis of the penetration instrument. 

[0018] The electrodes may be symmetrically airanged with respect to the longitudinal axis of 
the penetration instrument 

[0019] The electrodes may consist of conducting rods of circular, semi-annular, rectangular 
and/or triangular section. In addition, they may consist of eccentric conducting rods. 
[0020] According to the realm of intervention in which the penetration instrument is used, 
the device may comprise at least one electrode at its distal end(s). The device may also comprise 



two electrodes arranged at the distal end of the penetration instrument, the electrodes consisting 
of conducting rods of concentric circular section. 

{0021 J The means of detection may consist of visual marking preferably on the handle of the 
exploration device. According to one specific means of creation of the device, the handle forms 
the means of detection. 

[0022J Tne device may also comprise a central channel for the passage of an additional 
instrument. 

100231 Tumijl S now t0 Drawings, the exploration device (1), illustrated in Fig. 1, is a 
device enabling the monitoring of the penetration of an instrument (2) in the bone structures of a 

* 

human or animal body, the structures having at least two different zones of electrical impedance. 

10024) The exploration device (1) comprises a source of voltage (not shown) supplying at 

least two electrodes and a means to measure the impedance between the electrodes. 

(0025J At least one of file electrodes is found on the peuefration instrument (2). 

[0026] The device also comprises means for signalling producing a signal at the time of 
detection, by impedometer, a variation of impedance, and therefore the presence of a gap. The 
means for signalling includes emission of a visual signal, such as a fight, a sound signal, and/or a 
tactile signal (vibrator, etc). 

[00271 The device may also comprise means for the atjquisition and visualisation of the 
position of the gaps during penetration of the instrument (2) in the bone structure. 
[00281 According to the applications considered, the penetration instrument (2) may either be 
fixed, or manually driven in rotation by means of drive of the motor type (not shown). 



10O29J Therefore, it may include in one configuration, for example, of a probe, a square Up, a 
spatula, a curette or other, and in a second configuration, for example, of a screw, a Ail a tap, or 
other. 

[0030] In the following section, the penetration instrument (2) includes a probe (2). 
However, the configurations presented are of course applicable to other penetration instruments 
mentioned above, 

10031] Fig. 2 illustrates one configuration of the probe (2) forming the exploration device 
(1). 

10032J In this configuration, the penetration instrument (2) has two eccentric electrodes (3, 4) 
of circular section at its distal end, electrode (3) being surrounded but separated from electrode 
(4). by an insulation ring (5). 

r00331 In this example, electrode (3) comprises the positive pole of the electronic device, the 
negative pole of the electronic device comprising the electrode (4). This is only one example of 
an electronic device whose positive pole includes the electrode (4) and the negative pole of the 
electrode (3). Variations are within the skill in the art 

{0034} Each electrode (3, 4) is arranged to coincide with the surface of the penetration 
instrument (2). 

* 

10035} To avoid any distuibance of the signal, the surface of the central or internal electrode 
(3) coinciding with the surface of the penetration instrument (2) remains relatively small with 
respect to the dimensions of the hole made in the bone cortex during the drilling (or other) 
operation. 

10036} The position of the electrode (3) is detected by specific marking on the exploration 
device (1). Advantageously, the marking is carried out by means of the handle (6) of the 



exploration device (1). ft may, for example, include a visual signal, for example, an arrow, 
represented on the handle (6). The marking may also include any means directly on the handle 
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[0037] Therefore, during penetration of the instrument (2) in the perforated bone structure, a 
signal is given off by the means for signalling when a variation in impedance measured between 
the electrodes (3, 4) is detected by the iropedometer, indicating the presence of a gap. 
(00381 Following such detection, the means for signalling emit a warning signal (visual, 
sound or tactile). The practitioner then knows that the electrode (3) trom the penetration 
instrument is positioned in fixrat of a gap. 

f0039J The practitioner then determines the direction of the gap with the mark corresponding 
to theposition of the electrode (3) marked on the handle (6) of the exploration device (1). 5 
fOQ40] . In order to enable foil scanning of the bone stracture, the penetration instrument (2) is 
endowed with a movement of rotation, the speed of rotation exceeding the speed of progress 0 f 
the penetration instrument (2) in the bone structure. In other words, the speed of rotation of the 
instrument (2) is such mat the aforementioned penetration instrument (2) sweeps at least 360 
degrees by level ofpenetraJ 



•[tit 



(0041] Fig. 3 illustrates another configuration of the probe (2) comprising the exploration 
device (I), which enables detection of gaps laterally arranged with respect to the body of the 



penetration instrument (2). 
(0042] 



In this configuration, the electrode (3) is positioned in the penetration instrument (2) 

of the penetration instrument (2). 



(0043) As for the electrode (4), it is distributed on the rest of the lateral surface of the 
penetration instrument (2), including its distal end. The electrodes (3, 4) art separated from each 
other by an insulant (5). 

[0044) The principle of detection and the detenmnation of the direction of the gap are 
identical to that described above. 

100451 Fig. 4 illustrates another configuration of the probe (2) comprising the exploration 
device (1), which enables detection of gaps arranged at fee end of the penetration instrument (2). 
10046J In this configuration, the penetration instrument (2) has three electrodes (7, 8, 9) 0 f 
sensibly identical triangular section at the distal end. The decodes (7, 8, 9) distributed around 
the longitudinal axis of the penetration instrument <2) are angularly spaced. Advantageously, the 
angular space is identical. 

10047] Since the position of the electrodes (7, 8, 9) is known by the construction, their 
arrangement on the distal end provides indications about the position of the gaps. In fact, the gap 
detected will be located between the two electrodes for which a signal is emitted. 
[0048J Since the number and triangular shape of the electrodes is given here by way of 
example, it is understood that the penetration instrument (2) may have a greater number of 
electrodes and a shape other than triangular. The determination of the direction of the gaps is all 
the more exact when the number of electrodes distributed at the end of the instrument (2) is 
higher. 

[0049] Figu. 5 illustrates another configuration of the probe (2), enabling detection of the 
gaps arranged at the aid of the penetration instrument (2), but also laterally. 



[OO50| r n this configuration, the penetration instrument (2) includes a plurality of electrodes 
coinciding with the lateral surface of the penetration instrument (2) and a, the distal end of the 
penetration instrument (2). 

10051] Since the position of each electrode is known, it is then possible to determine the 
position of the gap by the emission of a signal by the impedometer corresponding to the 
electrode positioned in front of the gap. 

[0052) m the configurations presented above, the means to determine the position of the gaps 
include fixed electrodes. According to yet another configuration of the penetration instrument 
(2) (not shown), the gaps may also be determined by means of one or several mobile electrodes. 
[0053J m addition, in the previous examples, the electrodes (3, 4) are respectively carried by 
the penetration instrument (2). Of course, the penetration instrument (2) may be equipped with 
only one electrode (3), the other electrode being positioned on the patient, and more specifically, 
on a surface other than the surgical wound, without going beyond the field of meinvention. 
• [0054] As specified above, the configurations presented remain applicable to the other 
penetration instruments mentioned above. 

(0055J In particular, in the case where the penetration instrument (2) includes a drill element, 
the penetration instrument (2) may advantageously comprise at least one electrode (13) 
coinciding with the lateral surface of the penetration instrument (2), as well as two electrodes 
(10, II) concentrically arranged at the distal end of the penetration mstrument (2) (Fig. 6). It is 
therefore possible, due to the configuration of the penetration instrument (2) to determine the 
presence and direction of a gap by means of electrodes (1 1 and 13), as well as prevent any 
P-~ P^on o, tt , ta. cortex „ (.0 „,. For w fc 
positioning of a lateral electrode consisting of a rod extending to the distal end should be 
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avoided. If fact, it would likely be impossible with such a configuration to know whether the 
zone detected by the electrodes is lateral or distal. 



one 



10056) This disclosure is described above by way of example. It is understood that 
skilled in the art is able to create different variations of the structures described and/or shown 
without departing from the subject matter recited in the appended claims. 



Lovelfs LLP 
6 avenue Kteber 
75116 Paris 



Lovells 



Tel. : 33 (0)1 53 67 47 47 
Fax. : 33 (0)1 53 67 47 48 



Attorneys at Law - Paris Bar 

Toque No : J033 



September, 19, 2007-10-03 



dominique.menard@lovells.com 



O/Ref. : PASRV/757056.1 
Case ref. : W1 2 10/001 58 



Mister G6rard Vanacker 
Villa Saint Antoine 



Registered letter with 
acknowledgement of receipt 
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FILING OF INTERNATIONAL APPLICATION 
PCT/FR2005/00338 IN THE USA 



Dear Sir, 

We are the legal advisers of company SpineVision SA. 

In view of the registration of the US application No. 10/589,182 filed on August, 11, 2006 
(35904/PCT/US) and corresponding to international application PCT/FR2005/00338 (Title ; 
« Exploration device to monitor the penetration of an instrument in an anatomic structure »), 
relating to an invention for which you are one of the designated inventors, our client has 
asked us to transmit the following documents to you : 

• a corrected copy of « Combined Declaration, Power of Attorney and Petition », 

• a corrected oopy of « Assignment », 

• a copy of the publication pamphlet of the application application PCT/FR2005/00338, 

• a copy of the application text as filed in the USA 

• a copy of the US substitute text. 

Kindly review these documents and send back to us the document « Combined Declaration, 
Power of Attorney and Petition » and the document « Assignment », both of them duly 
executed by yourself. 



Mister Gerard Vanacker 



-2- 



September, 19, 2007 



Indeed these documents are absolutely needed by our client in order to obtain the grant of 
the American patent corresponding to said international application. 

We thank you in advance for your kind and prompt co-operation and inform you that, 
according to our ethical rules, we forward a copy of the present letter to your legal counsel, 
our colleague Guillaume Teissonntere. 

Yours sincerely, 

Signed/ 

Dominique M6nard 
Attorney at Law 
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